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PART ONE 
INTRODUCTION 


Section |. GENERAL 


1. Scope 


a. This manual is published for the information of the using arms and 
services. It contains technical information required for the identification, 
use, and care of the 105-mm Howitzer M2A1, 105-mm Howitzer 
Carriages M2A1 and M2A2, Combat Vehicle Mounts M4 and М4А1, 
ammunition, and accessory equipment. 

b. In all cases where the nature of repair, modification, or adjustment 
is beyond the scope or facilities of the unit, the responsible ordnance 
service must be informed so that trained personnel with suitable tools 
and equipment may be provided, or proper instructions issued. 


2. Records 


а. ARTILLERY Сох Book. (1) The Artillery Gun Book 
(OO Form 5825) is used to keep an accurate record of the matériel. 
The gun book is stored in gun book cover M539. The book is divided 
as follows: Record of assignment; battery commander’s daily gun 
record; and the inspector’s record of examination. 

Note. Record cf assignment data must be removed and destroyed prior to entering 
combat. 

These records are important for the following reasons: 

(a) They inform unit commanders of the condition and Service: 
ability of the weapons under their jurisdiction. 

(b) They serve as the record of use and mainténance of the matériel 
and expedite effective maintenance. 

(c) They serve as a source of technical data to the Ordnance Depart- 
ment for the improvement of weapons, and furnish valuable design 
data for the development of new weapons. i 


(2) Complete instructions оп how to make entries in the Artillery 
Gun Book are contained therein. Ji is absolutely essential that the gun 
book be kept complete and up to date, and that the gun book accom- 
pany the matériel at all times regardless of «where it may be sent. In 
order to facilitate proper maintenance of the howitzer and its related 
matériel (that is, carriage, recoil mechanism, and associate fire control 
equipment), and to avoid unnecessary duplication of repairs and mainte- 
nance, the following additional entries in the gun book are prescribed: 

(a) A record of completed modification work orders. The record 
wil show the date completed and bear the initial of the officer or 
mechanic responsible for completion of the modification. 

(b) A record of the seasonal changes of lubricant and recoil oil in 
sufficient detail to prevent duplication and afford proper identification 
by the inspector. 

(c) The estimated accuracy life of the howitzer is approximately the 
equivalent of firing 20,000 full service rounds. The reference to 
OFSB 4-1 in instruction number 6 in the gun book should be deleted. 

(d) When a removable tube 15 replaced, an entry of the proof firing 
and bore diameter data shown on the star gage record which accom- 
panies a new tube will be made in the gun book. Proof facilities will 
complete and forward star gage records with new tubes, attached in 
the same general manner as prescribed for gun books ((3) below). 
The tube serial number and all pertinent firing data for the removed 
tube which are contained in the gun book will be extracted onto a history 
of cannon report. History of cannon reports will be extracted in letter 
form and forwarded through technical channels to the Office, Chief 
of Ordnance, Attention: ORDFM-Artillery Section, Washington 25, 
D. C. 

(3) The following procedure is prescribed to insure that the Artillery 
Gun Book will always accompany the matériel whenever it is shipped 
or transferred from one organization to another: 

(a) During transfer or shipment, the gun book will be kept in a 
waterproof envelope securely fastened to the matériel with water- 
proof tape. 

(b) Under one of the wrappings of tape, one end of a small tab 
will be inserted reading "Gun Book Here." 

(4) Instructions for making gun book entries and the procedure for 
keeping the gun book with the cannon whenever it is shipped or 
transferred from one organization to another must be strictly followed. 
Ordnance maintenance units, base shops, and depots will insist that 
the gun book acconipany each cannon when it enters their shop for 
repairs or maintenance. 

(5) If a gun book 15 lost, it will be replaced at once and all available 
data will be entered in the new gun book. Additional copies of Artillery 
Gun Book (OO Form 5825, official stock No. 28-F-67990) may be 
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requisitioned through normal ordnance supply channels. А gun book 
which has become separated from the weapon to which it pertains and 
for which efforts to locate the weapon have failed, will be forwarded 
immediately to Office, Chief. of Ordnance, Attention: ORDFM- 
Artillery Section, Washington 25, D. C. 

(6) When the cannon (including breech ring or receiver) is con- 
demned, destroyed, turned in for salvage, or otherwise lost from 
service, the gun book will be forwarded with proper notation to the 
Office, Chief of Ordnance, Attention: ORDFM-Artillery Section, 
Washington 25, D. C. Information contained in the gun book to be 
returned which pertains to the carriage, recoil mechanism, or other 
Weapon components being retained in service will be extracted and 
inserted in the gun book pertaining to the replacement cannon. 

b. FIELp Report oF AcCIDENTS. When an accident involving ammu- 
nition occurs during practice, the incident will be reported as prescribed 
in AR 750-10 by the ordnance officer under whose supervision the 
ammunition is maintained or issued. Where practicable, reports covering 
malfunctions of ammunition in combat will be made to the Office, Chief 
of Ordnance, giving the type of malfunction, type of ammunition, the 
lot number of the complete rounds or separate loading components, 
and conditions under which fired. _ 

c. UNSATISFACTORY EQUIPMENT REPORT. Suggestions for improve- 
ment in design, maintenance, safety, and efficiency of operation 
prompted by chronic failure or malfunction of the weapon, spare parts, 
or equipment, should be reported on WD AGO Form No. 468, 
Unsatisfactory Equipment Report, with all pertinent information nec- 
essary to initiate corrective action. The report should be forwarded to 
the Office, Chief of Ordnance, Field Service Division, Maintenance 
Branch, through command channels in accordance with instruction 
number 7 on the form. Such sugyestions are encouraged in order that 
other organizations may benefit. If WD AGO Form No. 468 is not 
available, refer to TM 38-650 for list of data required on unsatis- 
factory equipment report. 


Section Il. DESCRIPTION AND DATA 


3. General 


a. The 105-mm howitzer matériel covered in this manual is a mobile, 
general-purpose field artillery piece, classified as light field artillery, 
and is used as a divisional weapon. The howitzer is manually operated, 
single-loaded, air-cooled, and uses semifixed ammunition. The firing 
mechanism is a continuous pull (self-cocking) type actuated by pulling 
a lanyard. The recoil mechanism is of the hydro-pneumatic type, 
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Figure 1. 105-mm howitzer M2A1 and carriage M2A2—front view. 


utilizing a floating piston to separate the oil from the nitrogen. It is 
used for either direct or indirect fire and can be elevated to high angles 
to deliver plunging fire on a target. 

b. This matériel is composed of the 105-mm howitzer М2А1, with 
recoil mechanism M2A1, mounted upon either the 105-mm howitzer 
carriages M2A2 or М2А1 (figs. 1 and 2) or upon the 105-mm 
howitzer mounts M4 or M4A1 (figs. 3 and 4). 

c. When mounted on either the carriage М2А1 (fig. 5) or M2A2 
(figs. 6 and 7), it is towed as one unit by a prime mover. 

d. When used with either the M4 or MAAT mount, it is mounted 
in 105-mm howitzer motor carriage M7 or М7ВІ (figs. 8, 9, and 10). 


4. Serial Number Information 


a. Four serial numbers are required for records concerning the 
components of this matériel. These components are the howitzer: breech 
ring, the tube, the recoil mechanism, and the carriage or the mount. 
Serial numbers of all major components will be entered in the 
gun book. 

b. The serial number for the howitzer breech ring is stamped on 
its top surface (fig. 11). | 

c. The serial number for the tube is stamped on its chamber end 
located in the breech ring (fig. 12). 

d. The serial number for the recoil mechanism is stamped on a brass 
plate which is fastened to the left side of recoil mechanism sleigh 
assembly near the front yoke (fig. 13). 

e. The serial number for the carriage or the mount is stamped on a 
brass plate which is fastened to the left elevating arc (figs. 14 and 15). 


5. Differences Between Models 


a. The howitzer carriages M2A2 and М2А1 differ as follows: 

(1) The carriage M2A2 is equipped with a main shield group 
composed of right and left upper and lower shields, right and left top 
flaps, a bottom flap, and right and left auxiliary shields (fig. 1) ; while 
the carriage М2А1 is equipped with a right and left main shield and top 
shields (fig. 2). 

(2) Either carriage may be equipped with a screw type traversing 
mechanism (fig. 20) or with a worm and rack type (fig. 21). Some 
carriages М2А1 were manufactured with the worm and rack type and 
those carriages M2A2, which were modified from these carriages, 
are so equipped. 

b. The mounts for combat vehicles dites from the field carriages 
as follows: 

(1) The main shields fo: the mounts are curved to fit inside the 
front armor of the vehicle (fig. 10). 
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Figure 2. 105-mm howitzer M241 and carriage M2A1—front view. 


RECUPERATOR CYLINDER 


BREECH RING 


CRADLE 


SLEIGH 


SHIELD — 


TRAVELING LOCK SOCKET 


"en | LEG 
| : INGE BOLT 


PINTLE SUPPORT * RA PD 110983 


Figure 3. 105-mm howitzer М2А1 and mount M4—left side view. 
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, Figure 4. 105-mm howitzer M2A1 and mount M4A1—left side view. 
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Figure 5. 105-mm howitzer M2A1 and carriage M2A1—right rear view. 
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ligure 6. 105-mm howitzer М2А1 апа carriage M2A2—rear view. 
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Figure 8. 


105-mm howitzer M2A1 and mount M4A1—installed in 105-mm howitzer motor carriage M7—left front view, 
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Figure 9. 105-mm howitzer M241 and mount M44 I—installed in 
105-mm howitzer motor carriage M7—top view. 
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Figure 10. 105-тт howitzer M2A1 and mount M4—installed in 
l05-mun howitser motor carriage M; Bl—iop rear view. 
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Figure 11. Location of howitzer serial number. 
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figure 12. Location of tube serial number, 


15 


i... SPISTON ROD OUTER NUT х 
; SE GEN RECOIL MECHANISM 
‘COTTER PIN oe SLEIGH SERIAL NUMBER 


RA PD 110988. 


Figure 13. Location of recoil snechanism serial number. 
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Figure 14. Location of carriage serial number. 
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Figure 15. Location of mount serial number. 


(2) The mounts are supported in the chassis by a heavy pintle support 
bolted to.legs, which are a part of the chassis (fig. 10). The corre- 
sponding parts of the field carriages are the equalizing support, axle, 
wheels, trails, and spades. 

(3) The field carriages are aiiu with a cradle locking strut, to 
support the cradle (fig. 2) during traveling, while the mounts are not 
so equipped. 

(4) The mounts employ different sighting instruments for direct 
fire than do the carriages. Indirect fire instruments are the same. 

(5) Other slight differences as in handwheel knobs and the type 
of lanyard cord exist, but they do not affect troop use. 

c. The mounts M4A] and M4 differ as follows: 

(1) A shield to protect thc recuperator cylinder has been added on 
the MAAT (fig. 4). 

(2) A heavier equilibrator spring is used on the MAAT to com- 
pensate for the added weight of the recuperator shield. | 


6. Tabulated Data 


a. DATA PERTAINING TO 105-mm Howitzer M2A1. (1) General. 


Weight of barrel assembly. ......... 7. as cece eee eee paqa reer 973 1b 
Weight of breech mechanism ............................................ 91 Ib 
Weight of tipping parts (howitzer, recoil mechanism, cradle, 

sight mount and range quadrant) .................................... 2,028 1b 
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Length of barrel assembly and breech. ring ............................ 101.35 in. 


[Length OF tabe аа иеге va hdd s о UR CE rd «XS x Pd RUE 93.05 in. 
Diameter of Dore „узе Zei AE EEN ИУ DATI RN HA RU ERIT P (4.13 in.) 105-mm 
Rifling : 

Length ........ ER (22.5 calibers) 78.02 in. 

Number of grooves аа cs зары Ema pad e HE Ripa E tege Ш 36 

SDSWASE S ur reis oa dte СОКЕ Uniform, right-hand, one turn in 20 cals 
Type of bréechbloek ` a sic cian hs b aer re a ere на В ЕВ Horizontal sliding wedge 
Type of firing mechanispy ssop: ssie sedate marce Ro mE Red Continuous pull 
Атйїй ййӨй ахаасаа анов For complete ammunition data see section XXII 


. (2) General performance (average for new howitzer). 
Muzzle velocity: 


Shell, FILE. (maximum: charge) ..:.:.-.2.. cem ae meted E ais 1,550 ft per sec 
Shell, HE А.Т. (charge not adjustable) ................... 1,250 ft per sec 
(See sec. XXII for data on additional shells.) 
Range: 
Shell, H.E. (778.6 mils elevation and zone VII charge) .......... 12,205 yds 


Shell, H.E., A.T. (154.6 mils elevation—charge not adjustable) .... 3,500 yds 
(See firing tables and sec. XXII for additional data.) 
Estimated accuracy life of tube (equivalent full charge rounds).... 20,000 rounds 
Rate of fire (equivalent full charge rounds in cool tube) : 


Fst ММ ЖИШШ @ 1224 ee ениш кка лашка йык»: 8 rounds per minute 
First 4 muHulesS s... 28. EECH Rede Gee oe ERR ee tes 4 rounds per minute 
БИз VOM E EE 3 rounds per minute 
Prolonged: hre eg EE EES code Vd Es ies 100 rounds per hour 


b. DATA PERTAINING TO 105-mm HowITZER CARRIAGES М2А1 AND 
М2А2. (1) General. 


Weights: 
Howitzer and carriage (complete with accessories) ........ (M2A1) 4,475 Ib 
(M2A2) 4,980 Ib 
Wheel with combat tire (9.00 x 20) ............eeeee e e 287 1b 
At lunette cca r la eee haar eas bade fe e ОУУ 235 Ib 
Dimensions in traveling position, over-all: 
Tue ЕЕ he uma deae east hp Ei ebd te pate enar Ий ийй ese Mia s 19 ft - 8 in. 
БҮ ШКЕ КОГОЛ ТЕЛОСУ РГО ЛТ wie: Sarai e ers ie ceu 7 ft 
IIGEDE ANEN ete TEE BEES ZUEDSAMAE KR ERR cR S RE RS (M2A1) 5 ft 
(M2A2) 5 ft - 2 in. 
Road elearfamnGe oeer Sun EE utente «аак A Renan Ward ne bah mike UTR RU (М2А1) 15% in. 
(M2A2) 14 in. 
"Turning diameter i Ais ayaqa WAS ES I sg ede ede uS a ER P RIRs 22 ft 
Towed. Dy аьан ek заара 215 ton cargo truck or 13-ton high speed tractor, M5 
SE е Lo eaae vini De CU ARR RO бй COE ER masa he Era a Od ER I Spring 
Tires: 
Туре: and Size). sche deg avn за жанеде CPC V I er 9.00 x 20 combat 
Type and size TUDES: sese ee ag e e e ente E LEO жа di e he EEN 9.00 x 20 combat 
Air Bregen аена Г О ee m EAT LES Ea ЕТ ‘40 Ib per sq in. 
Brakes, type. sesin зинаа st kw as wa wean OCCORRE AO NE NR Hand parking 
(2) General performance. 
Limits of elevation: 
Мазин ¿u y. ge жа» S дьа TR DEMS OSE P aka (65 degrees) 1,155 mils 
Depression uuekirrueZadsaugi балекети NACER eee add (—5 degrees) — 89 mils 
Elevation per turn of handwheel au 10 mils 
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Limits of traverse: 


Тео А Tu exams E E (23 degrees) 409 mils 
Те Е doin euer xh eee te Rete bares (2215 degrees) 400 mils 
Traverse per turn of handwheel .......................... (Screw type) 19 mils 
(Rack type) 21 mils 
Diameter of circle of emplacement ........................-............... 21 ft 
c. DATA PERTAINING TO RECOIL MEcHANISM M2A1. (1) General. 
M VIS cays fi BG а ЖОП КЫК ef SANSA IIT a la Hydro-pneumatic 
(rade of recoil oil used за у келуге ву... башка жЕКЕ wi (See LO 9-325) 
Weight (lled) a: svn sietere? core ease Shed agente art tas do MR S кейн oes 463 lb 
Normal length of recoil ....... eege дыла mua YA gl sas o Ite oie hik dor 39 to 42 in. 
Maximum allowable recoil) 25.22.5222...) gla emnes de se dieere ааа eoa 44 in. 
(2) Capacities. 
Recoil oil reserve in recuperator ......................... 1% fills of (filler) gun 
d. DATA PERTAINING TO ]05-mm HowrirzkER Mounts M4 AND M4A1. 
(1) General. 
Dimensions (over-all) : 
Length: 
Howitzer: and mount a... L sa enter lee A NEE pees 12 ft — 1 in. 
МОНЕ Md. 2 owais ayay Diese cere nets Qa om Seb Goede owe ihn Pra aaa 9 ít 
NEOUTE МИА оа TEE 9 ft — 4 in. 
УПА: мекке tos en e oa desta РЕРНИ АСНУ cd 3 ft — 8 in. 
Height: 
Monnt MA Au teamed sas debt e eset ust enia md o sd Ver re ened ea 3 ft - 1 in. 
Mount NDS uev хахаа енен kus Ca ma Bea Sore uge Фен ic s 3 ft- 5 in. 
Equrlibrator type NES d AE NEEN a dw ny es D aite e pH Sp Spring 


(2) General performance. 
Limits of elevation: 


МИ АЖИ gate pas Mew ана EE EE (35 degrees) 622 mils 

Depression. «od ace sper ples Sp Store e аа He dine ecm (—5 degrees) —89 mils 
Elevation per turn of the handwheel ...........0 02.0000. cece eee 10 mils 
Limits of traverse: 

EE эле жеры e ажа o qid se Gre peter бе иен OG tae eee (30 degrees) 534 mils 

Left s y sapi ere аита cr INA uU She E Oe eas (15 degrees) 267 mils 
Traverse per turn of the handwheel ..................... Abid task Lo СОГ: 21 mils 


e. List or ON-CaARRIAGE SIGHTING AND FIRE CONTROL EQUIPMENT. 

(See section XXIII for pertinent information.) 

MOUNT, telescope, M21A1 and 

TELESCOPE, panoramic, M12A2. 

QUADRANT, range, MAAT. 

MOUNT, telescope, M23 and 

TELESCOPE, elbow, M16A1D (for carriage M2A1 or M2A2). 

MOUNT, telescope, M42 and 

TELESCOPE, elbow, M16A1C (for mount M4 or M4A1). 


f. List or OFrr-CARRIAGE SIGHTING AND FIRE CONTROL EQUIPMENT 
Nor 'CovereD IN Tuis MANUAL. (See app. II for pertinent ordnance 
supply catalogs and technical manuals.) 

BINOCULAR (various models). 
CHEST, lighting equipment, M21. 
CIRCLE, aiming, M1. 
COMPASS, М2. 
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FINDER, range, M7 (with field artillery equipment). 

LIGHT, aiming post, M14. 

POST, aiming, М1. 

QUADRANT, gunner's, Ml. 

SETTER, fuze, M14 (pertinent information in section XXIII). 
SETTER, fuze, M22 (pertinent information in section XXIII). 
TABLE, graphical firing, M23. 

TELESCOPE, battery commander’s, M65. 

TELESCOPE, observation, M48 or M49. 

THERMOMETER, powder temperature, M1. 

WATCH, pocket, 15 or more jewels. 

WATCH, wrist, 7 or 15 jewels. 


g. DATA PERTAINING TO SuBCALIBER EQUIPMENT. (1) General. 


Model GP БШП usce eR S Ern а аала Sao ge 37-mm subcaliber gun, M13 
Weight PR" 58 1b 
Length of gun vis caw su dave dig tae shoe Row ed кк каша E ина р qas akaqa 33.4 in. 
Length Of Бе ere Stee esr MSRP IN quede de wad Abe A qi dr aiam Gee ened 29.11 in. 
Ammunition ........... esses For complete ammunition data see section X XII 


(2) General performance. 
Muzzle velocity : 


Shell, fixed, TP; MOS ` наанаа ai (daa UR Ed EA VS E 1,276 ft per sec 

Shell, fixed, TP, M63 Mod. 1 iiis e Rc rmm 1,000 ft per sec 
Range: 

Shell, fixed, TP, M92 (at 778.6 mils elevation) ................... 5,165 yds 

Shell, fixed, TP, M63 Mod. 1 (at 778.6 mils elevation) .......... 4,980 yds 
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PART TWO 
OPERATING INSTRUCTIONS 


Section lll. GENERAL 


7. Scope 


Part two contains information for the guidance of the personnel 
responsible for the operation of this matériel. It contains information 
on the operation of the equipment with the description and location 
of the controls and instruments. 


Section IV. SERVICE UPON RECEIPT OF MATÉRIEL 


8. General 


a. Upon receipt of new or used matériel, it is the responsibility of 
the officer in charge to ascertain whether it is complete and in sound 
operating condition. A record should be made of any missing parts 
and of any malfunctions, and any such conditions should be corrected 
as quickly as possible. 

b. Attention should be given to small and minor parts as these are 
the more likely to become lost or damaged and may seriously affect 
the proper functioning of the matériel. 

c. The matériel should be prepared for service in accordance with 
the instructions given in paragraph 9 or 10. Any deficiencies should 
be corrected. 


9. New Matériel 


a. Howitzers received from storage normally have working parts 
and unpainted surfaces covered with a corrosion preventive and in 
addition have the muzzle, breech ring, and equilibrator protected by a 
tape protective covering. 

b. Remove all tape covering from the matériel and disassemble the 
breech mechanism (par. 77), the firing lock (par. 83), the wheels 
(par. 99), and the brakes (par. 107). Scrape off as much corrosion 
preventive as practical from all parts of the matériel and thoroughly 
clean as outlined in paragraphs 46 and 47. Apply a film of the oil 
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prescribed in paragraph 42 to unpainted surfaces. Pack the wheel 
bearings (par. 103) and assemble all parts (pars. 78, 84, 100, and 108). 

c. Grease and oil in accordance with War Department Lubrication 
Order 9-325. 

d. Perform all detailed inspection and maintenance procedures out- 
lined in paragrapbs 53 and 54. 

е. Check the gun book for proper entries (par. 2) and check both 
the gun book and the matériel to see that all prescribed modifications 
have been performed. See FM 21-6 for list of current modification 
work orders. 

f. 'Check spare parts, tools, and equipment (sec. X) for completeness 
and serviceability. 

g. Check auxiliary equipment (Part Four) for completeness and 
serviceability. 


10. Used Matériel 


a. Perform all the operations listed in paragraph 9. 

b. Check all parts of the matériel for signs of excessive wear, 
damage, missing parts, or corrosion and correct any deficiencies. 

c. Pay especial attention to all latches, locks, and catches to see that 
they are functioning properly. 

d. Operate all controls and instruments (pars. 12 and 13) and check 
carefully for proper functioning. 


Section V. CONTROLS AND INSTRUMENTS 


11. General 


The controls and instruments used to operate the howitzer throughout 
the cycle of loading, firing, and reloading for continuous firing are 
located and described in this section. For location and description of 
sighting controls and instruments used in laying the howitzer, see 
section XXIII. 


12. Controls 


a. BREECHBLOCK OPERATING Lever. (1) The L-shaped breechblock 
operating lever, except for its handle, is inclosed in the top right side 
of the breech ring when the breech is closed (fig. 16). Its purpose is 
to open and close the breech. 

(2) To open the breech, grasp and depress the operating handle 
(fig. 16) to release it from the catch, and rotate the operating lever to 
the rear (fig. 17). 
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OCK- OPERATING 


Figure 16. Breechblock in closed position. 
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BREECHBLOCK 


BREECHBLOCK 
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ASSEMBLY 


BREECH RING 


Figure 17. Breechblock in open position. 
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PD 110992 


Figure 18. Location of right elevating handwheel. 


RA PD 110993. 


Figure 19. Location of left elevating handwheel., 


= 


(3) To close the breech, rotate the operating lever to the front. When 
closed it automatically engages the catch. 

b. ELEVATING HANDWHEELS. (1) The right elevating handwheel 15 
equipped with a knob for easy maneuvering and is located on the right 
side of the cradle (fig. 18). Its purpose is to elevate or depress the 
howitzer for changes in elevation. 

(2) The left elevating handwheel is located on the left side of the 
cradle (fig. 19) and is connected with the right elevating handwheel 
by a system of shafts and bevel gears. The purpose of the left elevating 
handwheel is to provide the operator with a means for elevating or 
depressing the howitzer from the side of the weapon having the 
traversing handwheel. 

(3) To elevate the howitzer, turn either the left or the right hand- 
wheel in a clockwise direction. 

(4) To depress the howitzer, turn either of the handwheels in a 
counterclockwise direction. 

с. TRAVERSING HANDWHEEL. (1) The traversing handwheel 15 
equipped with a knob and is located on the left side of the carriage 
or the mount (figs. 20 and 21). Its purpose is to traverse the howitzer 
either to the right or left for changes in azimuth. 

(2) To traverse the muzzle to the right, turn the handwheel clock- 
wise if equipped with the screw type traversing mechanism (fig. 20), 
and counterclockwise if equipped with worm and rack type (fig. 21). 

(3) To traverse the muzzle to the left, turn the handwheel in the 
opposite direction of step (2) above. 

d. Lanyarp. The lanyard assembly is composed of a cord 
(or leather strap), an S-hook, and a pear-shaped wooden handle. It 
is located on the right side of the cradle (fig. 22) and, when pulled, 
it actuates the firing mechanism to fire the round of ammunition. 

e. RESPIRATOR. The respirator is an adjustable air valve located in 
the rear end of the recoil cylinder (fig. 23). Its purpose is to provide 
for adjustment of the counterrecoil buffing action to keep the recoiling 
parts from returning to battery with excessive shock. To adjust the 
respirator reach under the breech ring, use respirator wrench 
(41-W-2006-25) to turn the valve counterclockwise to zero (closed) 
position, then turn clockwise to set to the proper position specified in 
paragraph 17е. 

f. BRAKES. Each wheel of the carriage is equipped with a mechanical 
hand brake of either the clasp type (figs. 1 and 89) or the plunger 
type (figs. 2 and 88). To set the brake, disengage the catch from the 
ratchet rack by closing the clasp handle (or depressing the plunger), 
and pull the brake lever downward to the front until tight. Release the 
clasp handle (or plunger) to allow the spring-operated catch to.engage 
the ratchet rack to hold the brake in the set position. To release the 
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Figure 21. Location of rack and worm [уре traversing handwheel, 


RA PD 110994: 
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“TRIGGER SHAFT 
PAWL: 


- FIRING SHAFT 


LANYARD CORD (OR Š 


- FIRING SHAFT ~ 
“BRACKET ASSEMBLY `` 
"RA PD 110996 ™ 


LANYARD HANDLE 


Figure 22. Location of lanyard and firing mechanism. 
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Figure 23. Location of respirator. 
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RA PD 110998) 


Figure 24. Location of recoil indicator—4n marking position. 


"FILLING PLUG 


Figure 25. Location of oil index and filling plug. 
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brake, disengage the catch and push the brake lever upward until the 
catch engages the square notch in the top end of the ratchet rack. 


13. Instruments 


a. RECOIL INDICATOR ASSEMBLY. This instrument is used for 
measuring the length of recoil. It is a spring-loaded plunger seated in a 
bracket, which is fastened on the right side of the cradle (fig. 24). 
The plunger can be set to bear against the recoil sleigh assembly so 
that during recoil it wil scrape a mark in the grease on the sleigh 
ral (par. 21c). 

b. Оп. IwpEx. The purpose of this instrument is to indicate the oil 
reserve pressure in the recoil mechanism. it has an indicator rod, 
extending from the recess in the front head of the recuperator cylinder 
(fig. 25), which is automatically operated by a pinion and rack located 
in the recuperator cylinder front head (fig. 76). The position of the 
front end of the indicator rod with reference to the front face of the 
recuperator cylinder front head indicates the oil reserve as outlined 
in paragraph 87d. 


Section Vl. OPERATION UNDER NORMAL CONDITIONS 


14. General 


Information in this section is concerned with the mechanical steps nec- 
essaty to prepare the howitzer for firing, fire it, and prepare it for 
traveling in climates where moderate temperatures and humidity 
prevail. Preventive maintenance schedules listing all maintenance opera- 
tions and including operational maintenance prior to and during firing 
are covered in paragraphs 53 and 54. Operation of subcaliber equipment 
for training purposes is covered in paragraph 140. 


15. Preparation of Howitzer and Carriage for Firing 


a. Uncouple the lunette from the pintle of the prime mover (fig. 26). 
Disengage the drawbar locking shaft (fig. 27) and rotate the drawbar 
around 180? to the upward position. Reengage the drawbar locking 
‘shaft and then lower the trails to the ground. 

b. Remove the blackout light-system (fig. 43) from the muzzle end 
of the tube and from the prime mover and store it in the metal chest 
provided for small stores. 

c. Remove the over-all cover and muzzle cover (fig. 42), after 
unfastening or unbuckling all straps and opening the zipper fastenings. 

d. Disengage the bottom shield latch assemblies (fig. 28) to release 
the bottom flap. | 
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EXTENSION SPRING 
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RA PD 111000 


` i 
LUNETTE 


. Е Ld - o . D 
Figure 26. Field carriage coupled to prime mover. 
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Figure 27. Disengaging drawbar locking shaft assembly. 


30 


BOTTOM FLAP 
H HANDLE 


BOTTOM SHIELD LATCH ` 


"BOTTOM SHIELD LATC 
S oe RA PD 111004 


Figure 28. Lowering bottom flap to firing position. 


e. Disengage the two axle lock crank assemblies, rotate the crank 
180° toward the center of the carriage, and reengage the lock in the 
hole provided (fig. 29), thereby allowing the equalizing axle to function 
independently of the main axle. 

f. Disengage the^ cradle locking strut from the lower strut latch 
assembly (fig. 30) and rotate it upward into engagement with the 
upper strut latch assembly on, the under side of the cradle. 


‘Figure 29. Disengaging axle lock crank assemblies. 
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IRA PD 111003 


Figure 30. Moving cradle lock strut to firing position. 
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|TRAIL LOCKING HANDLE — 
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TRAIL LOCKING 
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LATCH PLUNGER 


TRAIL LOCKING: 


Figure 31. Disengaging trail locking latch. 
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ОРА РО 111007. . 


ÀJ 


Figure 32. Spreading trails to firing position. 


g. Disengage the trail locking latch (fig. 31) and unhook the trail 
locking loop. 

h. Insert the handspike in its socket at the rear of the left trail. 
Using the handspike and the drawbar for leverage, together with the 
handrails on each trail, lift and spread the trails fully (fig. 32). Lock 
them in the spread position by inserting the trail locking pins into the 
forward holes of the trail bumpers, pinning the bumpers to the 
equalizing support (fig. 33). Holes should be dug for the spades to 
provide support for the rearward thrust of the howitzer when fired. 

i. Lower the top left flap if the aiming (referring) point is 
obstructed by the flap. On the carriage M2A1, the flap lowers toward 
the front (fig. 2) and on the carriage M2A2 toward the rear (fig. 34). 

7. Install the sighting and fire control equipment as described in 
section XXIII. 
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Figure 34. Lowering top left shield flap. 
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k. Tactical instructions for laying the piece are contained in FM 6-75. 


1. Set the hand brakes as soon as a sufficient number of rounds have 
been fired to insure that the spades are firmly seated. 


16. Preparation of Howitzer and Mount for Firing 


a. If the canvas cover for the forward part of the howitzer is 
installed, remove it after opening all zipper fastenings and straps. 

b. Unbuckle and remove the muzzle cover from the howitzer tube. 

c. Disengage the howitzer traveling lock (fig. 35) by turning the 
traveling lock lever counterclockwise until the socket “В” is clear of 
the locking shaft ball end. Maneuver the traversing handwheel until 
socket "A" is clear. Disengage the traveling lock bracket from its 
position and lay it on the floor out of the way of the crew. 

d. Unfasten straps and zipper fastenings of the breech cover and, 
after the traveling lock is cleared, remove the breech cover. 

e. Install the sighting and fire control equipment as described in 
section XXIII. 

f. Tactical instructions for laying the piece are contained in FM 6—74. 


VB" TRAVELING LOCK SHAFT CRADLE HAM 


TRAVELING I TRAVELING 
LOCK LEVER LOCK BRACKET RA PD 14325 


Figure 35. Howitzer traveling lock on motor carriage. 
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17. Inspections and Operations Prior to Firing 


a. Wipe the bore and chamber thoroughly dry as outlined in para- 
graph 47b(2). 

b. Examine the recoil stuffing box head (fig. 75), the filling plug 
hole (fig. 25), and the oil index recess (fig. 25) for oil leakage. If 
there is undue leakage, other than a few drops of dark oil, the 
howitzer must not be fired. The condition must be reported to ordnance 
maintenance personnel for correction. 

. c. Release a small amount of the recoil oil until the index recedes 
slightly into its recess and then reestablish the correct oil reserve 
(par. 88), taking care that only enough oil is added to bring the oil 
index just even with the front face of the recess (par. 87d). The 
howitzer must not be fired with a deficient or excess oil reserve, as 
to do so may irreparably damage the recoil mechanism. 

d. Clean and oil the exposed surfaces of the recoil slides in accord- 
ance with LO 9-325. 

e. Adjust the respirator (par. 12e and fig. 23) using special wrench 
(41-W-2006-25). The following settings are normally used: 

(1) Maximum buffing action is obtained when the respirator is 
set at “O” position. 

(2) Minimum buffing action is obtained when it is set at the 
"3" position. | 

(3) For depression or low angle firing, set at “O” or "1" position. 

(4) For high angle firing, set at “2” or “3” position. 

f. Check sighting and fire control instruments (pars. 127 and 128). 


18. Loading the Howitzer 


a. Prepare the ammunition for firing as outlined in paragraph 120. 

b. Open the breech (par. 12a(2)) and insert the round into the 
chamber as far as it wil go. Push with a closed fist to avoid injuring 
the hand. Close the breech completely (par. 12a(3)). Exercise caution 
with complete rounds to avoid striking the fuze in any manner. 


19. Firing the Howitzer 

Pull the lanyard*once (раг. 12d). The firing lock is self-cocking and 
spring-actuated, thereby always delivering the same blow to the primer, 
regardless of the pull on the lanyard. The firing mechanism returns 
automatically to the ready position when the lanyard is slackened. 
In case of failure to fire, refer to paragraph 56. 


20. Extracting the Fired Cartridge Case 


а. Open the breech smartly. The fired cartridge case will be automat- 
ically extracted from the chamber and ejected to the rear of the 
howitzer. 
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b. If the extractor fails to extract the fired cartridge case from 
the chamber when the breech is opened, insert the rammer staff into 
the muzzle end of the bore and tap the bottom of the inside of the 
case lightly until it 15 loosened and can be pushed out of the chamber. 
Exercise caution when handling the empty case as it may still be 
hot. See paragraph 57 for correction of failure to extract. 


21. Inspections and Operations During Firing 


a. Keep all exposed bearing surfaces clean and covered with a thin 
film of the lubricating oil prescribed in LO 9—325. 

b. Check for leakage of recoil oil (par. 17b). Constantly verify the 
complete return of the piece to battery and complete closing of the 
breechblock. Observe the behavior of the recoil mechanism for length 
of recoil (c below), smoothness of action, and return without shock. 
See paragraph 61 if howitzer returns to battery with shock, or para- 
graph 62 if it fails to return to battery. Keep the respirator properly 
adjusted for counterrecoil buffing action (par. 17e). 

c. The length of recoil should be between 39 and 42 inches. Recoil 
of 44 inches or more will permanently damage the recoil mechanism 
due to physical battering of parts. To measure the length of recoil, 
grease the under side of the right sleigh rail in line with the recoil 
indicator, release the spring loaded indicator (fig. 24), fire a round, 
and measure the length of the mark in the grease. See paragraph 65 
if howitzer overrecoils or underrecoils. 


22. Unloading the Howitzer 


a. A complete round, once loaded, should always be fired in prefer- 
ence to being unloaded, unless military necessity dictates otherwise. 

b. A complete round or a stuck projectile will be removed under 
the direct supervision of an officer, exercising appropriate precautions. 
Slowly open the breech and ‘catch the complete round, or the cartridge 
case. If the projectile remains in the tube, fill the chamber with waste, 
close the breech; and level the howitzer tube. Insert the rammer head 
of the spring-operated unloading rammer (fig. 40), or of the solid 
rammer (fig. 39), into the muzzle until it incloses the fuze of the 
projectile, taking care that it fits properly and has no obstructions. 
Then push or, if necessary, tap the rammer staff lightly until the 
projectile is dislodged from its seat. Open the breech and carefully 
remove the waste and the projectile from the chamber. Remove the 
rammer and staff from the tube. Segregate the removed round for the 
inspection. of the local ordnance officer to ascertain whether it can 
be reused. 
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23. Preparation of Howitzer and ‘Carriages M2A1 or M2A2 for 
Traveling 


a. Remove the telescopes (sec. XXIII) and store them in the 
panoramic telescope case (fig. 1). | 

b. Fasten the cleaning staffs to the left trail (fig. 7), the aiming 
posts, with cover, to the right trail (fig. 5), and check to see that all 
tools and equipment are properly stored in their chest. 

c. Raise the top left flap, if lowered (fig..34). Raise the bottom 
flap (fig. 28) until it is engaged by the bottom shield latch assemblies. 

d. Withdraw the trail locking pins (fig. 33) and insert them in 
the rear holes. Release the hand brakes. If removed, insert the hand- 
spike in its socket at the rear of the left trail. Using the handspike 
and drawbar for leverage together with the handrails on each trail, 
lift and move the trails almost together. 

e. Maneuver the elevating handwheel to aline the cradie locking 
shaft pieces with the cradle traveling lock brackets (fig. 36). See 
paragraph 95a for adjustment, if necessary. 

f. Completely close the trails and lock the trail locking latch (fig. 31). 

g. Fasten the handspike in its carrying socket on the left trail (fig. 7). 


Note. To prevent losing handspike while traveling, a modification may be made 
by welding a ring (l4 inch stock) around the handspike handle flush and to the 
rear of the spring lock, 27 inches from the lower end of the handspike. This ring 
wil prevent the handspike handle from slipping through the spring lock and out 
of the bracket in which the lower end is seated. 


h. Disengage the cradle locking strut from the cradle, rotate it down- 
ward, and engage it with the lower strut latch assembly (fig. 30). 
See paragraph 95b for adjustment, if necessary. 


Figure 36. Alining cradle traveling lock and closing trails. 
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i. Rotate the two axle lock crank assemblies (fig. 29) out toward 
the wheels and engage the locks in the outer holes. If emplaced on 
uneven ground it wili be necessary to raise one of the trails in order 
to aline the axle so that the crank assemblies will engage. 

j. Install the over-all cover and the muzzle cover (fig. 42). 

k. Lift the trails, disengage the drawbar locking shaft (fig. 27), 
rotate the drawbar around 180 degrees to the downward position, and 
reengage the drawbar locking shaft. Couple the lunette to the pintle of 
the prime mover (fig. 26). 

1. Install the blackout light-system around the muzzle. Plug the 
jumper cable into the socket on the prime mover, and attach the 
extension spring to the prime mover (fig. 26). 


24. Preparation of Howitzer and Mounts M4 and M4A1 for 


Traveling 


a. Remove the telescopes (sec. XXIII) and place them in the 
panoramic telescope case. 

b. Fasten the cleaning staffs and the aiming posts, with cover, to 
the brackets on the compartment rear wall. Check to see that all tools 
and equipment are properly stored in their chest. 

c. Install the breech cover and fasten all straps and zippers. 

d. Place the cradle traveling lock bracket in position under the cradle 
as shown in figure 35. Maneuver the elevating and traversing hand- 
wheels to aline the right end of the cradle locking shaft so that it fits 
snugly into the socket at point "A" (fig. 35). Then turn the traveling 
lock lever clockwise until the cradle is locked securely in place in the 
socket at point “В”. 

е. Install the muzzle cover. 


Section VII. OPERATION UNDER UNUSUAL CONDITIONS 


25. General 


The procedures for the mechanical operation of the howitzer are the 
same under either usual or unusual climatic conditions. In addition 
to the normal preventive maintenance service specified throughout this 
manual, special care in cleaning and lubrication should be observed 
where extremes of temperature, humidity, and atmospheric conditions 
are present. Proper cleaning, lubrication, and storage and handling 
of lubricants not only insure proper operation and functioning but 
also guard against excessive wear of the working parts and deterioration 
of the matériel. 
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26. Operation in Cold Climates 


a. In climates where the temperature is consistently below freezing, 
it is necessary to prepare the howitzer for cold weather operation. 
Using arms will perform all disassembly prescribed in Part Three, 
thoroughly clean all the parts, and then change to the greases and 
lubricants prescribed for cold weather (par. 44a). Ordnance mainte- 
nance personnel are responsible for disassembling, cleaning, adjusting, 
and changing to cold weather lubricants all other assemblies and 
mechanisms. | 

b. In cold climates, contamination of lubricants with moisture from 
snow, rain, or condensation of moisture in partly filled containers is 
the source of many difficulties. Containers will be kept covered at all 
times and stored in a warm place, if possible. 

c. Matériel placed directly on the ground, ice, or snow, will freeze 
in place, making it difficult or impossible to move without digging 
it loose as well as causing serious damage to the tires. Use of the 
following methods will prevent this condition: 

(1) Coat the portion of the spades and aiming posts which contact 
the ground, ice, or snow, with grease to keep them from freezing 
in place. 

(2) Place a protective layer of waterproof paper, tar paper, roofing 
paper, straw, hay, or other dry material under the wheels or sleds, 
tool chests, and accessories, to keep the moisture and ice from coming 
in contact with them. 

(3) The tires will develop a flat surface at the point of contact, 
necessitating special precautions when starting to travel (g(3) below). 
To prevent the development of flat surfaces keep the carriage Se 
blocked up whenever the weapon is inactive. 

d. Whenever the metal parts of the matériel or equipment are cold 
and the surrounding air temperature rapidly becomes warmer or when 
they are moved into a warmer area, such as a heated building, a 
condensation of moisture vapor will occur upon the cold surface. This 
condition is known as "sweating." It can be prevented as follows: 

(1) Do not bring any cold matériel indoors unless it is absolutely 
necessary. It is best to leave it outdoors, but protected from snow 
with proper covers. Snow-tight lockers at outdoor temperatures are 
recommended for keeping binoculars, telescopes, and other equipment. 

(2) If it is necessary to bring instruments or other equipment from 
low temperatures to room temperatures, use "anti-condensation" con- 
tainers. These containers can be specially made tight-fitting, ~ cloth- 
framed boxes, or any other fairly air-tight containers with heat 
conducting walls. Place the cold equipment in the container. Have 
the container at outside temperature so that it will contain cold dry 
air. Close the top, bring it indoors, and allow it to come to room 
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temperature. It can be placed near a stove to hasten the warming-up 
process. The cold dry air expands as it warms, breathing outward, 
and therefore no warm, humid air from the room comes in contact 
with the matériel and there is no condensation on it. When the matériel 
is entirely at room temperature, sweating will not occur when it is 
removed from the container. 

(3) If condensation occurs on cold matériel, it must be disassembled, 
cleaned, thoroughly dried, and lubricated after it reaches room tempera- 
ture, to prevent rust or corrosion. Do not operate the matériel before 
thoroughly drying, as the moisture will form an emulsion with the 
oil or grease, necessitating removal of the emulsified lubricant and 
relubricating the matériel. Do not move matériel having moisture 
caused by condensation on it into the outdoor temperature as the parts 
will become covered with frost and may not function. 

e. Exercise the various controls (sec. V) throughout their entire 
range, at intervals as required, to aid in keeping the controls from 
freezing in place and to reduce the -effort required to operate them. 

f. The preventive maintenance schedules listed in paragraphs 53 
and 54 will be followed. In addition, particular attention will be given 
to the following points: 

(1) Protect matériel when not in use with the proper covers, making 
sure that they are serviceable, in good state of repair (par. 51), and 
are securely fastened, so that snow or ice will be kept from the 
operating parts. Provide as much protection as practical for the wheels 
and tires and other parts of the matériel and associated equipment. 

(2) Keep snow and ice from collecting on the matériel, paying 
particular attention to the teeth of the elevating arcs, pinions, and 
traversing worm and rack. Cleaning brush M23 is used to clean the 
gear teeth. 

(3) Lubrication of the matériel in cold climates is covered in para- 


graph 44a. 
(4) Cleaning of the matériel in cold climates is covered in para- 
graph 48. 


g. In addition to the аарын for traveling outlined in paragraph 
23 or 24, particular attention will be given to the following: : 

(1) Make a thorough inspection and provide as much protection 
as possible for all parts. See that covers are properly installed and 
securely fastened. 

(2) More than usual care should be taken when traveling over 
rough terrain because the suspension assemblies will be stiff and may 
be easily damaged by any unnecessary shock. 

(3) Rubber tires are more brittle and easily damaged in cold 
temperatures. When starting to travel, take care to keep the speed 
at a minimum until the flat spot in the tire, if present, has been 
worked out and the tire has regained its natural shape. 
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(4) Do not fold canvas when wet or iiozen. See paragraph 51 
for care of canvas. 

h. Friction between recoil slides and guides absorbs an appreciable 
portion of the energy of recoil Thickened or congealed lubricant 
increases this friction, shortens recoil, and retards counterrecoil. Be 
sure that slides and guides are kept clean and are sparingly lubricated. 

Caution: Do not remove recoil oil to increase the rate of recoil 
and counterrecoil. 

‚1. Set the respirator valve at the “3” position (par. 17e) when 
preparing to fire. As the speed of counterrecoil increases due to warm- 
ing of the recoil oil, readjust the respirator as required. 

7. For cold weather operation of sighting and fire control equipment, 
see paragraph 135. 

k. For the use of artilery sleds M3 in cold weather, see para- 
graph 30. 


27. Operation in Hot Climates 


a. Constantly observe the operation of the recoil mechanism as 
prescribed in paragraph 21, to be sure that expansion of the oil due 
to the heat does not result in an excess reserve, with resultant damage 
to the mechanism. 

b. In addition to the tire maintenance prescribed in paragraph 103, 
keep tires covered with materials which may be available to protect 
them from the direct rays of the sun to prevent excessive air pressure 
and deterioration of rubber. 

c. For precautions in handling ammunition in high temperatures, 
see paragraphs 116 and 117. 


28. Operation under Severe Dust or Sand Conditions 


a. Excercise particular care to keep sand and: dust out of the 
mechanisms and oil receptacles when carrying out inspection and 
lubrication operations or when making adjustments and repairs. 

b. Keep all covers in, place as much of the time as operations permit, 
making sure that they are in a good state of repair (par. 51) and are 
securely fastened, to keep as much sand as possible from operating 
parts. 

c. When preparing to fire (par. 17), make sure that all dirt or sand 
has been cleaned from the bore and chamber; otherwise firing will 
result in rapid erosion of the bore and early condemnation of the tube. 

d. When the howitzer is active, remove all excess lubrication. from 
the elevating arcs and pinions and traversing worm and rack, as there 
will be less wear from nearly dry operation than from oil contaminated 
with dust and dirt, because of its abrasive action. 
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29. Operation under Conditions of High Humidity, Rain and 
Mud, or Salty Atmosphere 


a. Inspect and mairtain the matériel frequently as rust and corrosion 
are greatly accelerated in moist or salty atmospheres. Take care to 
inspect interiors and small parts of mechanisms. 

b. Canvas covers and other items which may deteriorate from 
mildew or be attacked by insects or vermin will be inspected, cleaned, 
aired, and dried frequently, as outlined in paragraph 51. 

c. Keep ammunition free from mud, corrosion, or foreign matter. 
Provide proper drainage around the emplacement to keep it as dry 
as possible. 

d. In muddy terrain after traveling, wash off all mud and caked 
dirt, paying especial attention to all operating parts, latches, locks, and 
the wheel and brake assemblies. Remove mud from inside the brake 
drum and brake iever parts (sec. XX) to prevent scoring of drums 
or malfunctioning of brakes. 

е. Install the artillery sleds (par. 30) to aid in moving across very 
soft or muddy earth. If the prime mover also has insufficient flotation, 
use appropriate winches to move the piece. 


30. Artillery Sleds M3 (T18) 


a. GENERAL. Artillery sleds M3 (T18) (fig. 37) are used to facilitate 
the towing of the howitzer and carriage over swampy areas, soft or 
boggy ground, and snow and ice. These sleds are issued in pairs, 
each sled fitting under one wheel. Sleds provide the necessary increased 
flotation required to prevent the howitzer and carriage from sinking 
into soft terrain. Although essentially for use over soft or swampy 
ground, sleds may remain under the carriage wheels for short distances 
over hard ground. Because the time for installing the artillery sleds 
is less than five minutes per pair, their removal is advisable when 
more than a few hundred feet of hard ground are encountered. The 


CIRA PD 110735. 
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Figure 37. Artillery sleds M3 (T18) 
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Figure 38. 


105-mm howitzer matériel mounted on artillery sled МЗ. 


RA PD 110736 


sleds do not have to be removed for firing. The matériel is towed in 
the normal manner. 

b. Description. Artillery sleds M3 (T18) are made of steel plate 
and are 10 feet long and 2 feet wide. They have twin keels on a flat 
bottom suríace for steerage and a curved prow to negotiate rough 
terrain. Wheel wells receive the tires of the howitzer carriage and a 
harness assembly secures the wheel to the sled (fig. 38). 

c. INSTALLATION. Place a sled in front of each carriage wheel, in 
line with the wheel and pointing in the direction of travel. Tow the 
carriage onto the sleds so that each wheel fully engages its wheel 
well. Place the chain harnesses over each wheel and fasten them tightly 
in place with the shackles (fig. 38). 

d. REMOvAL. Remove the chain harnesses from the carriage wheels 
and back the carriage off the sleds. 


31. Preparation for Deep-Water Fording 


See TM 9-2853 for instructions to protect matériel when completely 
submerged in deep-water fording or when engaged in surf landing 
operations. 


Section УШ. DEMOLITION TO PREVENT ENEMY USE 


32. General 


a. The destruction. of the matériel, when subject to capture or 
abandonment in the combat zone, will be undertaken by the using 
arm only on authority delegated by the division or higher commander 
as a command function when such action is deemed necessary as a 
final resort to keep the matériel from reaching enemy hands. 

b. Adequate destruction of artillery matériel means damaging it in 
such a way that the enemy cannot restore it to usable condition in 
the combat zone either by repair or by cannibalization. Adequate 
destruction requires that— 

(1) Enough parts essential to the operation of the matériel must 
be damaged. 

(2) Parts must be damaged beyond repair in the combat zone. 

(3) The same parts must be destroyed on all matériel, so that the 
enemy cannot make up one operating unit by assembling parts from 
several partly destroyed units. 

c. The tube and breech are the most vital parts of any piece of 
artillery. These are the first things to damage. After the tube and 
breech mechanism in importance comes the recoil mechanism, sighting 
and fire control equipment, carriage, tires, gun book, and firing tables. 
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33. Destruction of Barrel Assembly and Recoil Mechanism 


а. GENERAL. Four methods, in order of preference, are given for 
the destruction of the barrel assembly and the recoil mechanism. If 
possible, the carriage (par. 34) should be destroyed simultaneously. 
Prior to destruction of matériel, remove all optical sights for evacuation 
or destruction as prescribed in paragraph 36. 

b. METHOD No. 1. (1) Remove filling plug on recoil mechanism and 
insert the oil release, allowing recoil oil to drain. It is not necessary 
to wait for the recoil oil to drain completely before firing the weapon 
as described in step (4) below. 

(2) Place the tube at approximately zero degree elevation and insert 
an armed (safety pin removed) HE antitank grenade M9A] or an 
armed antitank rocket Мб into the breech end of the tube with the 
ogive (nose end) facing back toward the breech, so that the nose is 
about 21 inches forward of the commencement of rifling; or jam 
a point detonating HE round in the muzzle. 

(3) Load howitzer with HE round, unfuzed if possible. Base- 
detonating HE shell cannot be used in this method. 

(4) Fire the weapon, using a lanyard at least 100 feet long. The 
person firing should be under cover to the rear of the piece and 
approximately 20 degrees off the line of fire. 

(5) The danger zone is approximately 200 yards and the elapsed 
time is from 2 to 3 minutes. 

c. METHOD No. Z. (1) Insert a charge of 3 to 5 half-pound TNT 
blocks in the muzzle end of the tube and a charge of 8 to 10 blocks 
in the chamber, first preparing them for simultaneous detonation by 
the use of detonating cord passed through the bore to connect the 
charges. 

(2) At the same time, if practicable, also prepare the carriage or 
mount for simultaneous demolition, as outlined in paragraph 34, by 
connecting the charge in the muzzle end of the tube and the charge 
on the top carriage with detonating cord. 

(3) Close the breechblock. Plug the muzzle tightly with mud or 
earth to a distance of approximately 12 inches. 

(4) Detonate all charges which have been connected with detonating 
cord by means of one nonelectric cap inserted in one of the blocks 
of TNT and igniting the cap with at least 5 feet of safety fuze. 
(Electric detonation, using electric caps, demolition reel, and exploder, 
may be used if available.) See FM 5-25 for details of demolition 
planning and execution. 

(5) The danger zone is approximately 200 yards and the elapsed 
time is from 10 to 15 minutes. Five feet of safety fuze will burn 
approximately 315 minutes. 

d. METHOD No. 3. (1) Fire one howitzer at the others from a 
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position 200 yards distant. Use НЕ or HEAT shell. Two or more 
hits on a vital spot should suffice. 

(2) Destroy last howitzer and carriage by best means available. 

(3) Enemy salvage of parts is probable with this method. 

e. METHOD No. 4. (1) Insert 4 unfuzed incendiary grenades M14 
end to end midway in the tube at near zero elevation. Ignite these 
four grenades by a fifth one equipped with a 15-second delay detonator. 
The elapsed time is from 2 to 3 minutes. The metal from the grenades 
wil fuze with the tube and fil the grooves. 

(2) Destroy the remaining parts by other means. 


34. Destruction of Carriage or Mount 


а. GENERAL. Whenever possible, destruction should be accomplished 
simultaneously with the destruction of the barrel assembly and recoil 
niechanism (par. 33c). When this cannot be done, destruction of the 
barrel assembly and recoil mechanism will have priority. 

b. METHOD No. 1. Place 2 unfuzed, boostered, point-detonating HE 
shells on the top carriage just below the cradle in the vicinity of the 
pintle. Set the shells upright and place a half-pound TNT block over 
the booster in each of the shells. Connect the TNT blocks with detonat- 
ing cord and detonate them with a nonelectric cap ignited by at ‘least 
5 feet of safety fuze. The danger zone is approximately 200 yards and 
the elapsed time is from 3 to 4 minutes. The fuze will burn approx- 
imately 375 minutes. 

c. METHOD No. 2. Place 10 half-pound TNT blocks on top carriage 
just below cradle in vicinity of pintle. Detonate the TNT charge using 
detonating cord, a tetryl nonelectric cap, and at least 5 feet of safety 
fuze. The danger zone is approximately 200 yards and the elapsed 
time is from 4 to 5 minutes. The fuze will burn approximately 
314 minutes. | 


35. Destruction of Tires 


а. GENERAL. Rubber is such a critical item that, whenever matériel 
is subject to capture or abandonment, an attempt to destroy pneumatic 
tires must always be made, even if time will not permit destruction 
of the remainder of the weapon. With adequate planning and training, 
however, the destruction of tires may be accomplished in conjunction 
with the destruction of the weapon without increasing the time 
necessary. | 

b. Метнор No. 1. (1) Ignite an incendiary grenade M14 under 
each tire. 

(2) To insure the best result when this method is combined with 
the destruction by TNT of the carriage, be certain that the incendiary 
fires are well started before detonating the TNT. 
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c. METHOD No. 2. Damage the tire with an ax, pick, or heavy 
machine gun fire. Be sure to deflate the tire before damaging with 
ax or pick. Pour spare gasoline on the tires and ignite. 


36. Destruction of Fire Control Equipment 


a. All fire control equipment, including optical sights and binoculars, 
is difficult to replace. It should be the last equipment to be destroyed 
if there is any chance of personnel being able to evacuate. 

.b. If evacuation of personnel is made, all possible items of fire 
control equipment should be carried. 

c. If evacuation of personnel is not possible, fire control equipment 
will be thoroughly destroyed as follows: 

(1) Firing tables, trajectory charts, slide rules, and similar items 
will be thoroughly burned. 

(2) All optical equipment will be thoroughly smashed. 


37. Destruction of Ammunition 


For destruction of ammunition, see TM 9—1901. 
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PART THREE 
MAINTENANCE INSTRUCTIONS 


Section IX. GENERAL 


38. Scope 


Part three contains information for the guidance of the using organ- 
izations responsible for the maintenance of this matériel. It contains 
information needed for the performance of the scheduled inspection, 
cleaning, lubrication, and preventive maintenance Services as well as 
description of the major groups and assemblies, their authorized 
disassembly and assembly, and their functions in relation to other 
components of the equipment. 


Section X. ORGANIZATIONAL SPARE PARTS, TOOLS, 
AND EQUIPMENT 


39. Organizational Spare Parts, Tools, and Equipment 


a. SPARE Parts. A set of organizational spare parts is supplied to 
the using arm for field replacement of those parts most likely to become 
worn, broken, or otherwise unserviceable. 

b. Toots AND EQUIPMENT. A set of organizational tools and equip- 
ment is supplied to the using arm for maintaining and using the 
matériel. This set contains items required for disassembly, assembly, 
cleaning and preserving the 105-mm howitzer matériel. Tools and 
equipment should not be used for purposes other than prescribed and, 
when not in use, should be properly stored in the chest and/or.» roll 
provided for them. 

c. List or SPARE Parts, ToorLs, AND EQUIPMENT. (1) Spare parts, 
tools, and equipment supplied for the 105-mm howitzer M2A1 when 
used with carriages M2A1 or M2A2 are listed in WD Catalog ORD 7 
SNL C-21; when used with mounts M4 or M4A1 and mounted on the 
105-mm howitzer motor carriage M7, in WD Catalog ORD 7 SNL 
G-128 ; and when mounted in the 105-mm howitzer motor carriage M7B1, 
in WD Catalog ORD 7 SNL С-199. These catalogs are the authorities 
for requisitioning replacements. 


49 


(2) Spare parts and equipment supplied for the on-carriage sighting 
and fire control equipment are listed in WD Catalogs ORD 7 SNL F-197 
for the telescope mounts M21A1 and M23, elbow telescopes M16A1C 
and M16A1D, and range quadrant, M4A1; ORD 7 SNL F-214 for 
the panoramic telescope M12A2; and ORD 7 SNL F-256 for the tele- 
scope mount M42. These catalogs are the authorities for requisitioning 
replacements. 


40. Specially Designed Tools and Equipment 


a. Certain tools and equipment listed in WD Catalogs ORD 7 SNL 
C-21, ORD 7 SNL G-128, and ORD 7 SNL G-199 are especially de- 
signed fo1 maintenance, repair, and general use with the 105-mm howitzer 
matériel. These tools and equipment are listed in Table I for informa- 
tion only. Table I also lists items of equipment which are especially 
designed for general use with the on-carriage sighting and fire control 
equipment. These items of equipment are listed in WD Catalogs ORD 7 
SNL F-197, ORD 7 SNL F-214, and ORD 7 SNL F-256. The catalogs 
referred to will be used for requisitioning replacements. 

b. Fuze wrench МУ was replaced by fuze wrench M7A1, and fuze 
wrench М7А1 is now the substitute for the fuze wrench M18 (Т12Е1). 

(1) АП old type fuze wrenches M7 should be salvaged through supply 
channels. The fuze wrench M7 can be identified by the rectangular shape 
of the wrench head. 

(2) Some of the fuze wrenches М7А1 have been incorrectly marked 
“МУ.” АП fuze wrenches M7A1 which are marked “М7” should be 
remarked “M7A1.” The M7A1 wrenches can be identified by the curved 
contour of the wrench head (fig. 39, 41-W-1596—50). The fuze wrenches 
М7А1 will be salvaged when the fuze wrenches M18 (T12E1) (fig. 39, 
41—W-1496-135) are issued. 


Table I 
Item Ire LT Use* 
For Howitzer, 105-mm, 
M24A1: 

BRUSH, bore, 105-mm, M12.| B168009 39 47b 

COVER, bore brush, M515. | C83757 39 50 

COVER, breech, M212 .....| D41110 es 24 For howitzer on 
motor carriage. 

COVER, muzzle, М4 ....... C6750 ER 24 For howitzer on 
motor carriage. 


COVER, muzzle, M333 .... 07158284 42 23 | For howitzer on 
' towed carriage. 
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Item 


RAMMER, cleaning and un- 
loading, M5 
RAMMER, unloading, M2... 


SIGHT, bore, breech 

SIGHT, bore, muzzle 

STAFF-SECTION, end 
(61% in. long). 

STAFF - SECTION, inter- 
mediate (511546 in. long) 

TARGET, testing, size 3915 
x 27% in. 

TARGET, testing, size 32 x 
3l in. 

WRENCH, fuze, M16 (T5). 

WRENCH, fuze, M18 
(T12E1) 


....... 


or 


WRENCH, fuze, M7AI1, 
carb-S. (to be issued in 
lieu of Fuze Wrench M18 
until supply is exhausted) 


WRENCH, locking ring .... 


For Carriage, Howitzer, 
M241 and M242: 
COVER, M115A1 (overall). 
HANDSPIKE ive 
LIGHT-SYSTEM, blackout, 


6-8v., 24 ft. cable, complete 
TOOL, liquid releasing 


WRENCH, respirator 


For Mount, Howitzer, 
105-mm, M4 and M4A1: 
TOOL, liquid releasing 


WRENCH, respirator 


Fable J (Continued) 


Identifying References 
nur Fig Par. 
C91873 39 22 
D39461 40 22 
41-S-3639 39 131 
41-S—3645-350 39 131 
B197242 39 47b 
1- T-283-42 117 132 
1- T-283-334 118 132 
41—W-1496-115 39 120Ь 
41-W-1496-135 39 40b 
and 
121d 
41-W-1596—50 39 40b 
and 
1214 
41—W —3248-—405 41 Kai 
D7158289 42 23 
5560682 43 15A 
C93535 ax | 2з 
| 41-T-3251-611 44 88 
41—W -2006-25 44 17e 
41-T-3251-611 88 
41—W-2006-25 41 17е 


Use? 


For 
motor carriage. 


howitzer on 


For howitzer on 
towed carriage. 


Use with bore 
brush or rammer. 


For howitzer on 
towed carriage. 
For howitzer on 
motor carriage. 


То remove how- 
itzer locking 
ring. 


To spread and 
shift trails. 


'To drain reserve 
oil. 

То adjust respira- 
tor. 


То drain reserve 
oil. 

То adjust respira- 
tor. 


*Where the use of an item is not indicated the nomenclature is self-explanatory. 
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STAFF-SECTON 
SIGHT - 41-S-3639 


BRUSH - B168009 


| WRENCH - 41-W-1596-50 


COVER - C83757 чүт 


Figure 30. Tools and equipment for 105-mm howitzer M2A1. 


> B197242 


WRENCH - 41-W-1496-115 


RAMMER - C91873 
RA PD 109220 


Table I (Continued) 


Item 


Fee Mount, Telescope, 
M2141: 


COVER, telescope and mount, 
M412 . 

LIGHT, instrument, M19 ... 

For Mount, Telescope, M23: 

LIGHT, instrument, M36 ... 

For Mount, Telescope, M42: 

LIGHT, instrument, M36 ... 

For Quadrant, Range, M4A1: 

COVER, telescope and quad- 
rant, M411 

For Telescope, Panoramic, 
M1242: 

CHEST, packing, M27 

For Setter, Fuze, M22: 

CASE, Carrying, M55 ...... 


Identifying 
number 


| 


D82823 


D43648 
D7690564 
D7690564 


D82822 


D7691521 


D7691240 


| Use* 


References 
Fig. Par. 
133a 
108 126c 
113 130a 
113 130a 
129a 


*Where the use of an item is not indicated the nomenclature is self-explanatory. 


RAMMER M2 


“PROJ ECTILE 


INCHES В s 


RA PD 22819 


Figure 40. Unloading rammer, M2 for 105-mm howitzer M2A1. 
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Figure 41. Howitzer locking ring wrench—41-W-3248-405, 


RA PO 109224 


Sech 


Figure 42. 105-mm howitzer matériel with covers installed. 
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SS 


ҮҮ ШШШ 


Figure 43. Equipment for 105-mm howitzer carriages М2А1 and M242. 


RA PD 109155 


1 
mE HES | Е 


WRENCH—41-W-2006-25 


TOOL—41-T-3251-611 


RA PD 113219 


Figure 44. Tools for 105-mm howitzer carriages M241 and M2A2, 
and mounis M4 and M4A1. 


Section ХІ. LUBRICATION 


41. General 


This section contains information for properly lubricating and cleaning 
the.matériel. Authorized cleaning and preserving materials are listed in 
Table II. Prescribed lubricants are listed in the lubrication orders 


(figs. 46 and 47). 


42. Lubrication Orders 


a. War Department Lubrication Order 9-325 prescribes organizational 
lubrication and cleaning máintenance for the howitzer and carriage, and 
LO 9-749 for the howitzer and combat vehicle mount. 

b. The locations of the lubricating fittings are illustrated in figures 48 
to 50. They can be identified by circled numbers from 1 to 24 in the illus- 
trations and corresponding numbers added to the lubrication orders, 
illustrated herein. à 

c. A lubrication order is placed on, or is issued with, each item of 
matériel and is to be carried with it at all times. In the event the matériel 
is received without a lubrication order, one will be requisitioned in cou- 
formance with lists in FM 21—6 and instructions in TM 38-405. 
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43. Lubrication— General Instructions 


a. Lubricants are prescribed in the "KEY" on the lubrication order 
in accordance with three temperature ranges: "above +32° F.,” “from 
4-32? F. to O?F.," and “below 0° F.” The time to change grades of lubri- 
cants is determined by maintaining a close check on operation of the 
matériel during the approach to prolonged periods when temperatures 
will be consistently in the next higher or lower range. Because of the 
time element involved in preparing for operation at lower prevailing 
temperatures, a change to lubricants prescribed for a lower range will be 
undertaken the moment operation becomes sluggish. Ordinarily, it will 
be necessary to change lubricants only when expected air temperatures 
will be consistently in the higher or lower range, unless malfunctioning 
occurs sooner due to lubricants being of improper consistency. 

Note. Seasonal changes of lubricants will be recorded in the artillery gun book. 

b. Service intervals specified on the lubrication orders and in the main- 
tenance schedules (pars. 53 and 54) are based on normal operating con- 
ditions and continuous use of the matériel with frequent firing. Reduce 
these intervals under extreme conditions, such as excessively high air 
temperatures, prolonged periods of traveling or firing, operation in sand 
or dust, immersion in water, or exposure to moisture. Any of these 
conditions may quickly destroy the protective qualities of the lubricant, 
and make servicing necessary in order to prevent malfunctioning or 
damage to the matériel. See section VII for operation under unusual 
conditions. 


c. Clean lubricating equipment both before and after use. Wipe lubri- 
cating fittings, oilholes, and surrounding suríaces clean before applying 
lubricant. Operate the lubricating guns carefully and in such a manner 
as to insure proper distribution of the lubricant. If lubricating fitting 
valves stick and prevent the entrance of lubricant, remove the fitting and 
determine and eliminate the cause. Replace broken or damaged fittings. 
If a fitting cannot be replaced immediately, cover with tape as a temporary 
expedient to prevent the entrance of dirt. Lubricating fittings and oilholes 
are circled with red paint for ready identification. The recoil mechanism 
filling plug is circled with green paint to indicate use of recoil oil 
(special). If the plug is circled with yellow paint, notify ordnance main. 
tenance personnel, as yellow paint indicates the use of recoil oil (heavy), 
which is not prescribed on the lubrication order. 

d. Lubricate bearing surfaces equipped with lubricating fittings with 
the grease gun provided. Lubricate the points equipped with oilholes 
with the oilcan provided therefor. Lubricate unpainted surfaces bv apply- 
ing the prescribed oil (War Department Lubrication Order 9-325) with 
a cloth which has been saturated with the oil and then wrung out. Oil 
the bore by wrapping an oil saturated cloth around the cleaning brush 
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Recoil Mechanism 
Check weekly and before firing 
Capacity 9 pt.. reserve 1/4 pt 


Recoil Slide 
Elevating Arc and Pinion 

Clean and о!! 
M — — Pintle Pin Lower Bushing 


To reach fitting. bring howitzer tube to zero 
elevation 


ğ— Traversing Swivel Nut Screw 
[Also lubricated by higher echelon) 
d [See Note 2) 
H— — — Traversing Swivel Nut 
Screw Trunnion Bushings 
Axle Support Gib Bearing 
tS = Trail Hinge pin 
$ ‘Some models 1 fitting) 
Wheel Bearings 

Remove. cleon and repack 

Cradle Trunnion Bushing 
[Also lubricated by higher echelon) 
Traversing Screw Pivot Bearing 


Traversing Screw Pivot Bracket 
BC Bushing 


HOWITZER, 105-mm, M2A1; 


= 
WAR DEPARTMENT LUBRICATION ORDER LO 0) 


1 Aug 1946 (Supersedes 11 Feb 1945) 


CARRIAGE, HOWITZER, 105-mm, М2А2. 


References: TM 9-325, TM 9-1325. ORD 7 SNL C21 


Intervals are minimum maintenance to be perlormed by the using organization 
compensate for severe operating conditions 


Lubricant + Interval 


RS 


0G 
PL 


oG 
oG 


06 


РІ. 
OG 


WB 
OG 


OG 
oG 


Reduce to Clean fittings belore lubricating 


w p sas 


23 Z a SS = ш s zz 


z z = Е VOZ z 23 = SS z 


Relubricate alter 


Clean ports with CLEANER. rifle bore Dry belore 


ntervol , Lubricant 


PL 


ос 
PL 


OG 


ос 
oG 


0G 


PL 
WB 


oG 
0G 
ос 
PL 


washing tording ог exposure to moisture 


lubricating 


Howitzer Bore 
Wipe clean before firing (See Note 1) 


Recoil Slide 


Elevating Arc and Pinion 
Clean and oil \ 


Elevating Worm Geor — — — 
(Also lubricated by higher echelon) 


Elevating Worm Shaft Bushings -{ 
Elevating Bevel Pinion Shatt 
Bushing 
Trail Hinge pin 
(Some modols, ! fitting) 
Axle Support Gib Bearing 
Wheel Bearings 

Remove. clean and repack 

Elevating Handwheel Shaft — 
Bushing 

Elevating Bevel Pinion Shaft 
Bushing 

Cradle Trunnion Bushing — — 
(Also lubricated by higher echelon) 


Breech and Firing Mechanism 
Weekly ond cher firing clean and oil 
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Elevoting Cross Shaft Bushina Firing Mechanism Plunger = = 


! | Elevating Handwheel Cross == 
— — — Exposed Recoil Slides Shaft Bushings 


Weekly ond before firing, cleon ond oil 


. | Trail Drawbar Bushings — =- 
— = = <= Trail Lock Latch 


Trail Drawbar Lock 


EXPECTED TEMPERATURES INTERVALS 
LUBRICANTS above +32° F. 432? F. to 0° F. below 0° F. 
PL-Medium | PL-Medium |PL-Special 
OG-0 OG-00 Oc-oo | W-Weekly 
PL-OIL, lubricating, preservative M-Monthly 
OG-GREASE, O. D. ; S-6 Months 
WB-GREASE, general purpose, No. 2-all temperatures 


RS-OIL, recoil, special-all temperatures БА PD 354729 


Fiaure 45. War Department Lubrication Order. 
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Lubricont , Intervol 


B -Elevc; Worm Wheel Shaft ОС M 


Bearings 


Elevate howitzer to lubricate: KS 


— - — Strut Troveling Latch PL W CN 


‘Elevate howitzer to lubricate! 


RB ..— ~~ — — Axle Lock OG М @ 


FRONT ELEVATION 


interval + Lubricant 


M OG Pintle Pin Upper Bushing — —Ё 


(Elevate howitzer to lubricate! 


M OG Axle Lock 
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— NOTES — 


(1) HOWITZER BORE--After firing and on 3 
consecutive doys thereafter. clean with CLEANER, 
rifle bore After 4th cleaning wipe dry and oil if 
the howitzer will not be fired within the next 24 
hours. Weekly clean with CLEANER, rifle bore, 
wipe dry and reoil 


(2) TRAVERSING SWIVEL NUT SCREW— 
Remove plug, if present. and insert fitting. Traverse 
extreme right and lubricate sparingly. then extreme 
left and lubricate sparingly Traverse extreme right, 
clean and apply film of PL to exposed traversing 
handwheel shaft Оо not remove fitting once installed. 


OIL CAN POINTS -Weekly, lubricate elevating 
mechanism universal joints, recoil indicator, trail lock 
mechanism, traveling lock shaft sockets, traversing 
ond elevating handwheel handles, equilibrotor guide 
rods, hand broke lever assembly. axle lock knob 
assembly, shield hinges. and locking pins. cradle lock 
strut hinge pin and strut support latch. shield hinges 
and latches. strut latch pins with PL 


LUBRICATED AFTER DISASSEMBLY BY 
HIGHER ECHELON—Cradle trunnion bushings, 
traversing swivel nut screw, equilibrator spring rod 
bearing needle bearings and fulcrum bearing, brake 
camshaft bearings, elevating worm gear. 


Copy of this Lubrication Order will remain with the 
equipment at all times; instructions contained there- 
in are mandatory and supersedes all conflicting 
lubrication instructions dated prior to 1 Aug 1946 


BY ORDER OF THE SECRETARY OF WAR: 

DWIGHT D EISENHOWER 

OFFICIAL Chief of Staff 
EDWARD F WITSELL 


Major General 
The Adjutant General 


Ф 
DISTRIBUTION: ААР (5), АСЕ (2): T (10); Dept (5): Arm & Sv Bd (1); Tech Sv (2), ЕС (1), PE (Ord О) (5); Dist 9 (3); Establishments 
9 (3) except Am Establishments (0), Gen & Sp Sv Sch (5); A (21) (10), (Overseas) (3). CHQ (2); D (2); R9 (1): Bn 9 (1); C9 (1) except 
T/O & E 9-17, 9-500-Adm, Dep Am, Distr, Recovery, Bomb Disposal, Am Renovation Plat (GA) (0): One copy to each of the following: 
TOBE 6-25; 6-27; 6-29. 
For explonation of distribution formula see FM 21-6. 


Requisition additional Lubrication Orders In conformance with instructions and lists in FM 21-6 
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Figure 46. War Department Lubrication Order. 
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Lubricont © Interval 


Interval е Lubricant 


Howitzer Bore (See Моњ! PL 


Recoil Mechanism RS "m RecolSlidé . a= aa ec — Il e welt? 
Check weekly and before firing 
Cap. 9 pt.. reserve 1/4 pt 


Recoil Slide OG M Elevating Arc and Pinion 
178 — — — — Elevating Arc and Pinion PL Clean and ой 
Clean and oil 
7] — — — — Elevating Gear Cross Shaft ‘OG Lee Elevating Gear Housing — — — — 5 


Bearing 
Elevate howitzer to expose fitting 


8f 10- — — — — Pintle Support Bearings OG 


Elevate howitzer to expose fittings i гарк Elevating Worm Shaft OS EE 6 
et. — — — TraversingHandwheelShaft OG 724 iie L Fe Bearings (On modified carriages) 
Bearin 
Traversing Arc and Pinion PL Say ^N Range Quadrant (M4AD) ` 
Clean and oil AR Do not lubricate through fittings 
Telescope Mount ] " (Disassembled periodically by Ordnance) 
Do not lubricate through fittings e N 
(Disassembled periodically by Ordnance) | Elevating Handwheel Shaft — — — — 4 
Cradle Trunnion Bearings Bearing 
Breech an Firing Elevating Gear Shart Brgs. 6 
Weekly and after firing, clean. and oil 
9{— — — — Elevating Handwheel Shaft Firing Housing — — — — — — 2 


Bearing , 
ic шы --— — s Exposed. Rucod Sed HOWITZER, 105-mm, M2A1 : Ө 
т MT сү, xy MOUNT, HOWITZER, 105-mm, М4, МАА! Elevating Gear Shaft Bras, — — — 1 


RA PD 354731 


Figure 47. War Department Lubrication Order. 


КА РО 107875 


Figure 48. Lubrication points—numbers 1-10 inclusive. 
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RA PD 107876 


Figure 49. Lubrication points—numbers 11-17 inclusive. 


Figure 50. Lubrication 


RA PD 107877 


points—numbers 18-24 inclusive. 
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and working it back and forth through the bore. See paragraph 103 for 
procedure in packing wheel bearings. 

е. See WDLO NOTES (fig. 46) for parts which are disassembled 
and serviced by ordnance maintenance personnel only. 

f. Check lubrication point No. 12 (fig. 49) to make sure that a lubri- 
cating fitting has been installed. If a plug is installed, remove it and 
install a lubricating fitting. Traverse the howitzer to the extreme right 
and lubricate. Traverse the howitzer to the extreme left and again lubri- 
cate to insure complete lubrication of the mechanism. 


44. Lubrication under Unusual Climatic Conditions 


a. Сор CLIMATES. Lubrication at temperatures below O° F. requires 
special precautions to prevent malfunction, mechanical failure, or undue 
wear. Excessive or improper oil or grease on operating parts will thicken 
or congeal, resulting in sluggish action or complete failure at low tem- 
peratures. Use only the lubricants prescribed and apply sparingly. Due 
to the sparing amount of lubricant used under these conditions, more 
frequent servicing than is specified for operation under usual conditions 
(pars. 53 and 54) will be necessary. 

b. Hor СїлмАтЕз. Special lubricants will not ordinarily be required at 
extremely high temperatures, as lubricants prescribed for temperatures 
above 4-32? F. provide adequate protection. However, more frequent 
servicing than specified in paragraphs 53 and 54 is necessary, because 
the heat tends to dissipate the lubricants. 

c. HUMID oR SALT Am CrrMATES. High humidity, moisture, or salt 
air tends to contaminate the lubricant, necessitating more frequent servic- 
ing than specified in paragraphs 53 and 54. 

d. Dusty or SANDY CoNprrioNs. Dust and sand when mixed with 
the lubricant form an abrasive paste and cause extremely rapid wear of 
moving parts. The amount of lubricant used should be as light and 
sparing as is practical to obtain proper functioning and the matériel 
should be serviced more frequently than specified in paragraphs 53 and 
54. The elevating arcs and pinions and traversing rack and worm should 
be wiped nearly dry before operating. 


45. Cleaning and Preserving Materials 


The cleaners, preservatives, and miscellaneous related items, exclusive 
of lubricants, required for use with this matériel are listed in Table II. 
See TM 9-850 for more complete description and use of these materials. 
This list has been extracted from Department of the Army Supply 
Catalogs ORD 3, SNL K-1 and ORD 3, SNL К-2, which are used for 


requisitioning purposes. 
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Table 11 


ALCOHOL, ethyl, grade 1 (for tele- 


Scope eyepieces) 


BRUSH, artist's, hair, 


No. 5 


round, camel's 


BRUSH, paint, metal bound, flat (me- 
dium grade) No. 1 (3 in.) 


BURLAP, jute, Bos, 40 in. wide 


CHALK, railroad, blue, 1 x 4 in. (for 
marking fire control data on shield) 


CHALK, railroad, white, 1 x 4 in. 
CLEANER, rifle bore 


CLOTH, abrasive, aluminum oxide, 
sheets, 9 x 11 in., 5/0-180 (fine) and 
3/0-120 (medium) 


CLOTH, crocus, sheets, 9 x 11 in. 
CLOTH, wiping, cotton 


ENAMEL, rust-inhibitive, olive drab 


clear (for steel 


LACQUER, spraying, 
name plates) 


NEEDLE, collar, regular bend, 415 in. 
OIL, neat's foot (for leather goods) 


PAINT, gasoline soluble (various colors 
as required for camouflage) 


PALM, sewing 


PAPER, lens tissue, sheets, 7% x 11 in, 
100 sheets per book 


SOAP, issue 

SOAP, liquid lens cleaning 
SOLVENT, dry-cleaning 

SPONGE, natural or cellulose 
ТАРЕ, adhesive, nonhygroscopic, O.D. 
THINNER, enamel, synthetic (TS) 
TWINE, jute 

WASTE, cotton, white 


46. Cleaning—General Instructions 


d. GENERAL. (1) See preventive maintenance schedules (pars. 53 


and 54) for cleaning intervals. 


(2) Rifle bore cleaner is the prescribed cleaner for all surfaces. 
(3) During removal from limited storage (рат. 2, app. I), dry-cleaning 
solvent is the preferred cleaner for removing corrosion preventive com- 


pound, grease, or oil. 


b. PREPARATION OF SOLUTIONS. Rifle bore cleaner and dry-cleaning 
solvent are used as they come from the container without further prepa- 


ration. 


c. GENERAL PRECAUTIONS IN CLEANING. (1) Rifle bore cleaner will 


not be diluted. 


Note. Rifle bore cleaner is not a lubricant. Parts which require lubrication will 


be wiped dry and oiled. 


(2) Dry-cleaning solvent evaporates quickly, has a drying effect on 


the skin, and if used without gloves may cause cracks in the skin and 
in some cases a mild dermatitis. Use only in well-ventilated places. Do 
not use dry-cleaning solvent to clean parts which have been exposed to 
powder fouling during firing, because it will not readily dissolve the 
corrosive salts from the powder and primer compositions. 
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(3) Avoid getting petroleum products, such as dry-cleaning solvent, 
engine fuels, or lubricants on rubber parts, as the petroleum will harden, 
crack, discolor, and/or destroy the rubber. Wash rubber with clean or 
soapy water. 

(4) Never use a solution of lye or other caustic to clean howitzer parts. 

(5) The use of gasoline or benzine for cleaning is prohibited. 


(6) Gloves should be worn when handling cleaned parts before lubri- 
cation, as acid from the hands promotes quick rusting. 


.(7) Serious damage to sighting and fire control equipment as well as 
to component parts of the howitzer may result from the use of water, 
steam, or compressed air from a high pressure hose for cleaning purposes. 
The safest method of over-all cleaning 15 by sponging with clean water, 
or when necessary, with soapy water. Before cleaning the howitzer, 
remove telescopes and instrument lights from their mounts and install 
the covers for the mounts and the range quadrant (sec. XXIII). 


47. Cleaning—Specific Procedures 


a. GENERAL. (1) Refer to general instructions for cleaning (par. 46). 

(2) For special precautions when cleaning in temperatures below 
32° F., refer to paragraph 48. 

b. METHOD OF CLEANING THE BORE AND CHAMBER. (1) Bring the 
tube to an approximately horizontal elevation and assemble the bore 
brush to the cleaning staff (fig. 39). Apply the cleaner to the brush, 
insert it into the bore from the chamber end, and thoroughly scrub all 
surfaces with a pushing and pulling action. When clean, the bore will 
have a uniform gray appearance. Do not attempt to obtain a bright 
polished finish. ` 


(2) To dry the bore and chamber, loosely wrap clean, dry jute burlap 
around the end of the cleaning staff to approximately the diameter of 
the bore and sew the burlap securely in place with jute twine. Dry all 
surfaces of the bore and chamber, replacing the jute burlap as is neces- 
sary. 

(3) See paragraph 43d for procedure in oiling the bore. 


c. CLEANING THE BORE AND CHAMBER WITH RIFLE Bore CLEANER. 
After firing, when the tube has cooled until it can be touched with the 
bare hand, and on 3 consecutive days thereafter, or longer if sweating 
continues, thoroughly clean the bore and chamber (b, above) with rifle 
bore cleaner. Make sure that all surfaces, including the rifling-are left 
well coated with the cleaner. Do not wipe dry. After the fourth cleaning, 
if the howitzer will probably not be fired within the next 24 hours, wipe 
dry, and oil. When the weapon is not being fired, thoroughly clean the 
bore and chamber and renew the oil flm weekly. 
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d. CLEANING THE BREECH MECHANISM AND Firtne Lock. (1) Dis- 
assemble the breech mechanism (par. 77) and the firing lock (par. 83). 

(2) After firing, and on 3 consecutive days thereafter, clean the parts 
with a cloth or sponge saturated in rifle bore cleaner. Use a bath for 
small parts. Suitable brushes may be used, if available. 

(3) Wipe dry and apply a film of the prescribed oil. 

(4) Reassemble and install the parts (pars. 78 and 84). 

(5) When the howitzer is not being fired, thoroughly clean and renew 
the oil film weekly. 

€. GENERAL CLEANING. (1) Wheel bearings and other lubricated sur- 
faces such as recoil slides, elevating arcs, traversing worm and rack, and 
other greasy suríaces will be cleaned with rifle bore cleaner by applying 
the cleaner with a saturated cloth or sponge to large parts or as a bath 
to small parts. Suitable brushes may be used, if available. The parts 
cleaned will be immediately lubricated as prescribed in the lubrication 
order. | 

(2) Painted surfaces in general may be cleaned with clean water or 
with warm soapy water by swabbing with a saturated cloth or sponge. 
Rinse parts thoroughly with clean water and wipe dry. 

(3) Sighting and fire control instruments will be cleaned as prescribed 
in paragraph 134. 


48. Cleaning under Unusual Climatic Conditions 


а. GENERAL. The mechanical procedures for cleaning the matériel 
(par. 47) are the same for all temperatures or climatic conditions ; how- 
ever, certain precautions must be observed when. cleaning at temperatures 
below 32? F. 

b. CLEANING WITH RIFLE Bore CLEANER AT TEMPERATURES BELOW 
32° F. (1) Do not, under any condition, dilute rifle bore cleaner. 

(2) Do not add antifreeze to rifle bore cleaner. 

(3) Store the cleaner in a warm place, if practical, and shake well 
before using. 


Section’ XII. PREVENTIVE MAINTENANCE SERVICE 


49. General 


Preventive maintenance services prescribed by Army Regulations are a 
function of using organization echelons of maintenance. This section 
contains important general preventive maintenance procedures and sched- 
ules of preventive maintenance service allocated to crew (1st echelon) 
and battery (2d echelon) maintenance. Special maintenance of specific 
groups is covered, when necessary, in the section pertaining to the group. 
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Special maintenance for operation under unusual climatic conditions is 
covered in section VII. Battery personnel will disassemble only insofar 
as is described in this manual. If nature of repair requires further dis- 
assembly, it will be accomplished by ordnance maintenance personnel. 


50. Common Preventive Maintenance Procedures 


The following general preventive maintenance will be observed in addi- 
tion to that referred to in the schedules in paragraphs 53 and 54: 

а. Rust, dirt, grit, gummed oil, and water cause rapid deterioration 
of internal mechanisms and outer unpainted surfaces. Particular care 
should be taken to keep all bearing suríaces cleaned and properly lubri- 
cated. Remove all traces of rust or corrosion from unpainted bearing 
surfaces with crocus cloth, which is the coarsest abrasive to be used by 
the using arm for this purpose. 

b. Loose parts will be kept tightened and broken parts replaced or 
repaired. 

c. At least every six months check to see that all modifications have 
been applied. A list of current modification work orders is published in 
FM 21-6. No alteration or modification will be made, except as author- 
ized by modification work orders. 

d. Check tools, equipment, and spare parts for completeness (sec. X). 
Replace missing items and turn in for repair all damaged items. Use only 
tools that are provided and see that they are serviceable. After use, items 
which are susceptible to rust or corrosion must be thoroughly cleaned 
as outlined in paragraph 46, coated with a film of the oil prescribed in 
lubrication order, and stored in their proper chests or tool rolls. 

e. Should a shell burst near the howitzer, be sure, before firing the 
next round, that the weapon has not been damaged. Serious damage will 
be reported to the ordnance officer. 


51. Care of Canvas 


To prevent formation of damaging mildew, shake out and air the canvas 
covers for several hours at frequent intervals. Repair without delay any 
loose grommets or rips in the canvas. A steel sacking needle and jute 
twine are furnished for this purpose. Detailed instructions are contained 
in TM 9-850. Failure to make immediate repairs may allow a minor 
defect to develop into major damage. Mildewed canvas is best cleaned 
by scrubbing with a dry brush. If water is necessary to remove dirt, it 
must not be used until mildew has been removed. If mildew is present, 
examine fabric carefully by stretching and pulling for evidence of 
rotting or weakening. If fabric shows weakness it is probably not worth 
retreatment. If not damaged, retreat the canvas as outlined in TM 9-850. 
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Oil or grease can be removed by scrubbing with issue soap and warm 
water. Rinse well with clear water and dry. 

Caution. At no time is gasoline or dry-cleaning solvent to be used to 
remove oll or grease spots from canvas. Wet canvas should be thoroughly 
dried before folding. 


52. Painting 


а. Painting is for the purpose of preserving outside nonoperating 
surfaces of the matériel from which the protective finish has become 
removed by corrosion, wear, removal of corrosion, or other causes. 
Painting is also used to prevent reflection of light from parts which are 
or have become shiny and for disruptive pattern painting for camouflage. 
Refer to TM 9-2851, Painting Instructions for Field Use, for painting 
instructions. See FM 5-20D for camouflage painting of artillery matériel. 
Paints are listed in ORD 3 SNL K-1, which is the authority for requi- 
sitioning. 

b. When the matériel is to be entirely repainted or spot painted for 
the prevention of corrosion, use olive drab, synthetic, lustreless enamel 
and synthetic enamel thinner. Preservative lubricating oil, medium, can 
be used as a temporary expedient to prevent corrosion of damaged areas 
until they can be painted. 

c. All dirt, oil, or grease should be cleaned from the area to be painted 
by one of the methods outlined in paragraph 47 and any corrosion should 
be removed with aluminum oxide abrasive cloth or sandpaper, leaving 
the area clean and dry. Thin the paint to a painting consistency and care- 
fully brush it on the surface to be painted, taking care to prevent running 
or dripping onto other parts of the matériel. Do not paint over name 
plates or serial numbers or polished surfaces which are lubricated in 
accordance with the lubrication order (par. 42). 

d. Name plates which have become corroded or rusty will be carefully 
cleaned and coated with clear lacquer. 

e. Sighting and fire control instruments will not be painted by the 
using arms. 


53. Crew (First Echelon Maintenance) Schedules 


The following schedule contains information for inspection and main- 
tenance of points for which the crew is responsible. Detailed instructions 
are included, or the proper paragraph 15 indicated. Service intervals are 
based on active use under usual climatic conditions. Reduce intervals for 
unusual climatic conditions as outlined in section VII. Extend the inter- 
vals when not in use. 
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Роїпї Preventive maintenance 
Before Firing | 
Bore and chamber ..... Wipe- dry asskssaNsavazEeS de 


Breech and firing mech- | Check for proper functioning.... 
anisms. 
Check for excessive oil leakage. 

Drain and reestablish oil re- 


serve. Adjust the respirator. 


Recoil mechanism ...... 


Recoil slides ..........| Clean and oil exposed surfaces . 


During Firing 


Recoil mechanism ...... Observe behavior and check for 
(1) smooth operation, (2) 
length of recoil, (3) complete 
return to battery without shock, 
and (4) excessive oil leakage. 

Recoil slides „еек Keep exposed surfaces lubricated. 

After Firing 

Bore and chamber ...... Clean thoroughly daily for 3 
days or until sweating ceases. 
Oil as prescribed. 

Breech mechanism ..... Disassemble, clean, and oil daily 
for 3 days or until sweating 
ceases. 

Elevating arcs and pin- | Clean and oil ....... — 

ions. 

Howitzer in general ....| Inspect over-all and correct any 
deficiencies. 

Recoil mechanism ...... Inspect for all leakage. Turn 
respirator to closed position. 

Recoil slides .......... Clean and oil exposed surfaces.. 

Traversing worm and | Clean and oil .................. 

rack, 
Weekly Service 
Bore and chamber ...... Examine for evidence of powder 


fouling or corrosion. Clean and 
oil. 

Examine for evidence of corro- 
sion or other damage. Check 
for clean smooth operation. 
Clean and oil. 


Breech mechanism and 
firing lock. 


Carriage or mount ..... Observe general condition. Check 
for cleanliness, proper lubri- 
cation, and condition of paint. 

СЕНЕ ad азаннан В Check for proper installation 


and condition of canvas. 


Detailed instructions 


Par. 17, 
Pars. 74 and 80. 


Pars. 


Pars. 


17e and 88. 


17 and 42. 


Par. 21. 


Pars. 


Pars. 


Pars. 


83. 


Pars. 


Pars. 


Pars. 


Pars. 


Pars. 


Pars. 


Pars. 


85. 


Pars. 


21 and 42. 


42 and 47. 
42, 47, 75, and 


42 and 47. 
50 and 52. 
12e, 60, and 92. 


42 and 47. 
42 and 47. 


42, 47, and 73. 


42, 47, 79, and 


46, 50, and 52. 


Pars. 23, 24, 51, 130e, 
and 133. 


Point 


Elevating mechanism ... 


Oilcan points 


Recoil mechanism 


Recoil slides 


Sighting and fire control 
instruments. 


n 


Tires and wheels 


Traversing mechanism .. 


All grease fittings 


Range quadrant and tel- 
escope mounts. 


Howitzer matériel in 
general. 


Blackout lighting system. 

Covers 

Drawbar and pintle .... 

Hand brakes 

On-carriage equipment 
and tool chests. 


eec э ә» э ж ж lt е 


Traveling locks and 
latches. 
Wheels and tires........ 


Preventive maintenance 


Check for smoothness of opera- 
tion throughout entire range. 
Check handwheel blacklash. 


Wipe clean and oil 


Check for excessive oil leakage. 
Keep respirator in close posi- 
tion. 

Check for rust or damage. Wipe 
dry and relubricate exposed 
suríaces. 

Wipe clean and oil exposed bear- 
ing suríaces. 

Check condition and air pressure. 

Check for smoothness of oper- 


ation throughout entire range. 
Check handwheel backlash. 


Monthly Service 
Wipe clean and lubricate 


Clean and oil 


Before Traveling 
Prepare for traveling. Check for 
loose bolts or parts. 


Check installation and operation.. 


Check installation 
Check engagement and safety pin. 


Check adjustment 


+ +94999 9 9 | 95 n 


Check installation and loading... 


Check for proper alinement and 
engagement. 

Inspect general condition and air 
pressure. 


Detailed instructions 


Pars. 12b and 66. 


Pars. 42 and 43. 
Pars. 12e, 60, and 92. 


Pars. 42 and 92. 


Par. 134. 


Par. 103. 


Pars. 12c and 67. 


Pars. 42 and 43. 
Par. 134. 


Pars. 23 or Z4 and 


50. 
Par. 
Par. 
Par. 
Par. 
Pat. 


23. 
23 or 24. 
23. 
109. 
23 or 24. 
Par. 23 or 24. 


Par. 103. 


54. Battery (Second Echelon) Maintenance Schedules 


a. In general, the battery mechanic is issued necessary tools and either 
performs or supervises all authorized disassembly, maintenance, or ad- 
justments pertaining to the wheel bearings, hubs, brake drums, and the 
equilibrator, and supervises the removal of the barrel group and the 
recoil mechanism for cleaning and painting. 

b. Battery service ineludes a systematic check to see that all crew 
maintenance (par. 53) has been properly performed at the prescribed 
intervals and that the matériel is in the best operating condition possible. 
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Point Preventive maintenance | Detailed instructions 


Monthly Service 


Howitzer .........:....| Remove barrel group. Check | Par. 71. 
bearing strips for wear or 
scoring. 
Recoil mechanism and | Remove and clean. Paint where | Pars. 52, 89, and 92. 
respirator. necessary. 
Reco slides. toad Clean entire length of slides, in- | Pars. 42, 47, and 92. 
| spect for damage, and lubri- 
cate. 
Equiibrator os iTr 552. Check adjustment and general | Pars. 96 and 97. 
condition. 


Six-Month Service 
Wheel bearings ........ Clean, repack, and adjust ...... | Pars. 42, 101, and 


Section XIII. MALFUNCTIONS AND CORRECTIONS 


55. General 


A malfunction is an improper or faulty action of some component part 
of the weapon, or defective ammunition that may result in failure to fire 
or other stoppage or damage to the weapon. The following paragraphs 
tell how to determine the cause of the malfunction and how to remedy it. 


56. Failure to Fire 


a. If the howitzer fails to fire, first check to see that it is completely 
in battery, that the breechblock is completely closed, and that the lanyard 
and firing shaft are functioning; otherwise, the firing mechanism may 
not rotate the trigger shaft sufficiently to actuate the firing lock, or the 
firing pin may strike the cartridge case instead of the primer. 

b. Attempt to fire the piece twice more. If it still does not fire, wait 
60 seconds and then open the breech to extract the cartridge case. Should 
the complete round be extracted, separate the projectile from the cartridge 
case. 

c. Immediately glance at the primer in the base of the cartridge case 
and if the indent is normal, throw the cartridge case clear of all personnel 
due to the continued possibility of a hangfire. Reload with another 
cartridge case having the same zone charge and resume firing. 

d. If the indent on the primer is light or if there is no indent, indica- 
tion is given that the firing lock is not functioning properly. Remove 
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the firing lock (par. 75b), replace it with the spare firing lock, reload, 
and resume firing. 

е. If the malfunction was caused by a defective firing lock, correct it 
as follows: 

(1) If there is no indent on the primer, either the firing pin is broken 
or deformed or'the firing spring or sear spring is weak or broken. Dis- 
assemble the malfunctioning firing lock (par. 83) and replace any defec- 
tive parts. | 

(2) If the indent on the primer was light or if it fired only after 
several percussions, indication is given that the firing lock parts are not 
working freely or that the firing spring is weak. Disassemble the firing 
lock, clean all parts, and remove any corrosion or burs or foreign matter. 
Replace firing spring if weak or damaged. 

(3) Apply a light film of oil (par. 42) and reassemble (par. 84). 


57. Failure to Extract 


a. If when the breech is opened, the fired cartridge case is not auto- 
matically extracted, remove the cartridge case as outlined in paragraph 20. 

b. Remove and examine the extractor (par. 75). Replace, if broken 
ог worn excessively. 


c. If extractor is not defective, then examine the removed cartridge 
case for undersize rim not engaged by the extractor. Or, if cartridge case 
was removed with difficulty, examine it for bulges or damages and exam- 
ine the chamber for fouling or foreign matter. Clean chamber, if neces- 


sary (par. 47b). 


58. Seized Breechblock 


If breechblock is seized and can neither be closed nor opened without 
using undue force, inspect for removable obstructions of other cause 
and correct, if possible. If malfunction cannot be corrected, report seizure 
to ordnance maintenance personnel. 


59. Oil Index Fails to Move 


a. If when establishing the oil reserve (par. 88), the oil is pumped 
against evident pressure and the oil index fails to move from the bottom 
of the recess, indication is given that the oil index is broken, stuck, or 
the packing 15 too tight, 


b. Drain off all the reserve oil (par. 88). Screw in 11⁄ fills of the oil 
screw filler and tap the index lightly during this operation. If this does 
not free the index, notify ordnance maintenance personnel. 
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60. Excessive Leakage of Recoil Oil 


If more than a normal leakage of a few drops of dark oil appears around 
the recoil stuffing box head, oil index, or the filling plug hole, notify 
ordnance maintenance personnel. 


61. Howitzer Returns to Battery with Shock 


a. If the howitzer “slams” into battery, it may be due to improper 
„adjustment of the respirator. Increase the buffing action of the respirator 
(par. 17e). 

б. There may be an excess oil reserve caused by incorrect filling or 
by expansion of the recoil oil due to heat from rapid firing. Establish the 
correct oil reserve (par. 88). If the excess is due to overheating, allow 
the howitzer to cool before continuing to fire or drain off a slight amount 
of recoil oil. 

c. If the howitzer still returns with excessive shock, notify ordnance 
maintenance personnel. 


62. Howitzer Fails to Return to Battery 


a. The respirator may be improperly adjusted. Decrease the buffing 
action of the respirator (par. 17e). 

b. There may be deficient oil reserve. Reestablish correct oil reserve 
(par. 88). 

c. Sleigh rails or cradle guides may be dirty or lack lubrication. Remove 
sleigh (par. 89), clean thoroughly, and lubricate recoil slides. Check for 
damaged rails, guides, or piston rod. Notify ordnance maintenance per- 
sonnel of damaged parts. i 

d. The gas pressure may be low. This is indicated if the oil index 
shows deficiency after being properly filled, if the oil has an emulsified 
appearance when released, if the oil does not spurt out, or if the oil screw 
filler works easily when reestablishing the oil reserve. Report the mal- 
function to ordnance maintenance personnel, 


63. Howitzer Counterrecoil Action Is Jerky 


a. If the counterrecoil action is not smooth, indication is given that the 
sleigh sliding surfaces may be dirty, corroded, lack lubrication, or that 
air or water has been introduced into the recoil oil. 

b. Remove sleigh (par. 89), remove any corrosion or obstructions, 
clean, and lubricate all sliding surfaces (par. 42). 

c. If oil is foamy or has air bubbles or water in it (par. 93) when oil 
reserve is released, the entire oil supply must be drained and refilled by 
ordnance maintenance personnel. 
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64. Howitzer Slides Out of Battery When Elevated 


This condition will occur if there is insufficient oil reserve or nitrogen 
pressure. Drain off oil reserve, and reestablish correct reserve (par. 88). 
If trouble is not remedied, notify ordnance maintenance personnel. 


65. Howitzer Overrecoils or Underrecoils 


a. If the howitzer overrecoils, or consistently recoils its maximum dis- 
tance (par. 2lc), drain off the oil reserve and reestablish the correct 
reserve (par. 88). If trouble persists, notify ordnance maintenance 
personnel. 

b. If the howitzer underrecoils (par. 21с), check for correct oil re: 
serve. However, if the recoil oil 15 very cold, the recoil action will nor- 
mally be sluggish. The recoil will become normal after firing warms up 
the oil. Check the sleigh and recoil slides for cleanliness and proper 
lubrication. 


66. Howitzer 15 Difficult to Elevate or Depress 


a. If the elevating handwheels require excessive force to operate them, 
check for and remove any obstructions from the elevating arcs, pinions, 
and exterior parts of the elevating mechanism and equilibrator. Clean 
and lubricate the elevating mechanism. If necessary, adjust the equili- 
brator as outlined in paragraph 96. If trouble persists, notify ordnance 
maintenance personnel. Disassembly and lubrication of the equilibrator 
bearings, cradle trunnions, and elevating gear mechanisms is an ordnance 
responsibility. 

b. If handwheel backlash or free play is in excess of 16 turn, notify 
ordnance maintenance personnel. 


67. Howitzer Is Difficult to Traverse 


a. If the traversing handwheel requires excessive force to operate it, 
clean and oil the worm and rack, and lubricate the traversing mechanism 
and pintle pin bushings (par. 42). Check for and remoye any obstruc- 
tions. If trouble persists, notify ordnance maintenance personnel. 

b. If handwheel backlash or free play is in excess of 16 turn, notify 
ordnance maintenance personnel. 


68. Hand Brakes Do Not Hold Wheels 


If braking action is weak or if brakes drag, adjust brakes properly as 
outlined in paragraph 109. Remove the hub (par. 99) and check for and 
remove mud or rust from the brake drum if present. For replacement 
of excessively worn brake lining or if hand brake cam shaft is seized 
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due to lack of lubrication of brake cam shaft bearing, notify ordnance 
maintenance personnel. 


69. Wheels Loose on Hubs or Spindles 

Check wheel stud nuts for tightness. Check proper mounting of hubs for 
right- and left-hand threaded studs (par. 98). Check adjustment of 
wheel bearings (par. 101). If bearings are worn or damaged so that 
proper adjustment cannot be made, notify ordnance maintenance per- 


sonnel. 


Section XIV. BARREL GROUP 
70. General 


a. The barrel group consists of a barrel assembly (tube assembly), 
breech ring, and howitzer locking ring. It is mounted on the recoil sleigh 
assembly. 

b. The purpose of the barrel or tube is to house the complete round of 
ammunition and to direct the projectile when fired. It is rifled to rotate 
the projectile to aid in maintaining direction and to prevent tumbling in 
flight. 

c. The purpose of the breech ring 15 to house the breech mechanism 
(par. 74). The top surface of the breech ring is provided with two level- 
ing plates upon which.the gunner's quadrant is placed when checking 
adjustment of sighting and fire control instruments (par. 128). 


71. Removal of Barrel Group 

а. GENERAL. The barrel group is removed from the recoil sleigh 
assembly for painting the under surfaces and to facilitate the removal of 
the recoil mechanism (par. 89), for cleaning and maintenance of the 
recoil slides and sleigh rails, or for painting of the recoil cylinder. 
Methods No. 1 and 2 (6 and c below) are applicable to the field carriage. 
Method No. 3 (d below) is applicable to the motor carriage. 

Caution. Due to the weight of the barrel assembly and breech ring 
adequate precautions to prevent injury to personnel or damage to the 
matériel must be taken. 

b. METHOD No. І. (1) Check to see that the hand brakes are set. 

(2) Remove the breech mechanism as outlined in paragraph 75. 

(3) Depress the howitzer sufficiently to compress the equilibrator 
springs enough to insert a 3" x 3" x 12" wooden block between the 
equilibrator heads as shown in figure 52. Make sure that the ends of the 
wooden block are cut squarely. Elevate the howitzer until the block takes 
up the weight of the rear portion of the cradle. The insertion of this 
block prevents undue stress or damage to the elevating mechanism parts 
when the heavy unbalanced weight of the breech ring is moved back to 
the rear end of the cradle. 
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Figure 51. Barrel group—right side view. 
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Figure 52. Blocking equilibrator for removal of barrel assembly and breech ring. 


TUBE : diee S RA PD 111022 


Figure 53. Removing howitzer locking ring screw. 
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Figure 54. Removing howitzer locking ring. 


Figure 55. Prying barrel assembly and breech ring from sleigh with pinch bar. 
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(4) Loosen the howitzer locking screw (fig. 53) and unscrew and 
remove the howitzer locking ring (fig. 54) using wrench (41—W-3248— 
405). 

(5) The tube is a tight fit in the rear sleigh yoke. Insert a pinch bar 
between the breech ring and the rear yoke (fig. 55) and pry the barrel 
assembly and breech ring rearward; or bunt the muzzle end of the tube 
with a heavy timber until the barrel assembly and breech ring has moved 
rearward approximately 6 inches and the SEN fitting rear sleigh yoke 
bearing surface is cleared. 

(6) Insert a suitable timber into the muzzle end of the bore and guide 
the barrel so that the fixed ring does not catch on the sleigh yokes. Insert 
a suitable timber through the breech ring to support the breech end. Slide 
and carry the barrel assembly and breech ring to the rear until another 
carrying timber can be placed under the tube behind the fixed ring. Care- 
fully carry the barrel assembly and breech ring to the rear and place it 
on wooden blocks to prevent damage to the bronze bearing strips on the 
bottom of the breech ring. 

c. METHOD No. 2. This method requires the use of suitable stable 
blocking or a chain hoist and a level working area large enough to roll 
the carriage forward at least 6 to 10 feet. 

(1) Place the howitzer at approximately zero elevation. 

(2) Following the procedure of b, (1), (2), (4), and (5) above. 

(3) Slide the barrel assembly and breech ring to the rear until the 
breech ring extends approximately 4 or 5 inches off the rear end of the 
cradle. Guide the fixed ring of the tube through the sleigh yokes with a 
timber inserted into the muzzle end of the bore. 

(4) Place a sawhorse or other stable blocking under the breech ring, 
making sure that it will not sag or sink into the ground when the heavy 
weight comes upon it, or use a chain hoist, if available. 

(5) Release the brakes and roll the carriage forward, at the same time 
lifting on the timber in the muzzle to guide the tube through the yokes. 
If necessary, manipulate the elevation of the cradle as required to prevent 
binding. Even slight maneuvering of the elevating mechanism at this 
point will not be possible unless the rear of the cradle is lifted to comp- 
ensate for the unbalanced weight of the barrel assembly and breech ring. 

(6) Place a sawhorse or other stable blocking under the fixed ring of 
the tube and roll the carriage clear. 

d. Метнор No. 3. This method requires the use of a chain hoist or 
other similar hoisting equipment. 

(1) In order to provide clearance for removal dt the barrel assembly 
and breech ring when mounted in the motor carriage, it is necessary 
to depress the howitzer fully and to lower the armor plate flap on the rear 
wall of the crew compartment. 

(2) Follow the procedure of b, (2), (4), and (5) above. 
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(3) Use a chain hoist or similar equipment and very carefully move the 
barrel assembly and breech ring out of the recoil sleigh assembly. Guide 
the fixed ring through the sleigh yokes by means of a timber inserted into 
the muzzle end of the bore. When the fixed ring is clear of the rear yoke, 
pass another cable or sling around the tube at that point and lift the barrel 
assembly and breech ring clear of the matérial. Use suitable burlap pack- 
ing at the suspension points to prevent damage to the parts. 

(4) Carefully lower the barrel assembly and breech ring onto blocking 
to prevent damage to the brass strips on the underside of the breech ring. 


72. Installation of Barrel Assembly 


a. Sparingly grease the two bearing surfaces of the tube at the points 
where it is supported by the front and rear sleigh yokes. 

6. Install the barrel assembly and breech ring, using suitable timbers 
or hoists to lift it. Carefully guide the tube through the sleigh yokes to 
prevent damage to painted surfaces. Bunt the barrel assembly and breech 
ring into place with a heavy timber. 

c. Carefully chcek the mating threads of the howitzer locking ring and 
the tube and remove any nicks or burs. Lubricate the threads with light 
graphited grease. Screw the locking ring onto the tube (fig. 54), making 
sure that the recess drilled into the tube and the hole in the locking ring 
are in alinement. Screw in the howitzer locking ring screw (fig. 53) and 
tighten. 

d. Install the breech mechanism (par. 76). 

e. If a wooden block was used to block the equilibrator (par. 71b(3)), 
depress the howitzer tube and remove the block. 


73. Maintenance of Barrel Group 


a. Clean and oil the bore and chamber as prescribed in paragraph 47 
at intervals as outlined in the schedule in paragraph 53. 

b. Inspect the painted surfaces for any damaged areas and repaint, if 
necessary, as outlined in paragraph 52. Do not paint over the leveling 
plates. 

c. Inspect the bore for raised, flattened, chipped, or stripped lands, 
gouges, or other damage. Notify ordnance maintenance personnel for 
correction of any deficiencies. 

d. Decoppering of the bore by using arms is not authorized. A decop- 
pering action will occur, however, whenever reduced charge rounds are 
fired after a series of normal charge rounds. The gradual coppering action 
again proceeds whenever firing of normal charge rounds is resumed. If 
coppering is excessive to the degree where insertion of the round into 
the chamber becomes difficult, notify ordnance maintenance personnel 
for correction. 
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€. The determination of serviceability and the replacement of un- 
serviceable tubes is a function of ordnance maintenance personnel. The 
accuracy life of the tube, however, depends largely upon the care taken 
by the battery personnel in its maintenance, the tvpe of rounds fired, the 
zone charge, and rate and duration of firing. Experience indicates that 
the tube used in this howitzer, providing it has not been accidentally 
damaged and has been properly maintained, can fire 20,000 equivalent full 
charge rounds before erosion progresses to the point where condemnation 
is warranted. | 

f. If the retaining screw for the breechblock operating handle catch 
should accidentally work loose, it will be necessary to stake it in place. 
Grind two notches about и inch deep in the screw seat in the catch, 
since the catch is too hard to cut with a chisel or file. Insert the catch 
in its dovetail slot in the breech ring, screw in the retaining screw, and 
stake it in place. 


Section XV. BREECH MECHANISM 


74. General 


a. The breech mechanism (fig. 56) is housed in the breech ring and 
is composed principally of the breechblock, the breechblock operating 
lever, and the extractor. In addition, it houses the firing lock and trigger 
shaft, which are considered components of the firing mechanism. These 
are covered in detail in section XVI, except those operations which are 
essential for the assembly and disassembly of the breech mechanism and 
covered in this section. 

b. The purpose of the breech mechanism is to open the breech, so 
that a round of ammunition can be inserted, and to close the breech so 
that the round can be fired. 

c. The breechblock is a horizontal-sliding-wedge type and is manually 
operated by means of the breechblock operating lever. When the lever is 
unlatched and rotated to the rear, it cams the breechblock horizontally to 
the right, thereby opening the breech. With the breech open and a round 
inserted in the chamber, the breechblock is cammed back into the breech 
ring when the operating lever is manually rotated forward. The front 
face of the breechblock is beveled and, as the breech is closed, the beveled 
face contacts the base of the cartridge case and seats it in the chamber. 

d When the breech is completely closed, the breechblock operating 
lever engages and is locked in the closed position by a catch located in 
the upper right corner of the breech ring. 

e. The extractor is seated in the right side of the breech ring under 
the breechblock. As the breech is closed, a camming groove in the breech- 
block rotates the extractor about its seat in the breech ring until the lip 
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Figure 56. Breech mechanism—exploded view: 
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end of the extractor is in a recess in front of the rim of the cartridge case. 
When the breech is opened, the extractor lip, which is in engagement with 
the rim of the cartridge case, is cammed sharply to the rear, thereby 
extracting the case from the chamber and ejecting it from the howitzer. 


75. Removal of Breech Mechanism 


a. Rotate the trigger detent handle oui from its recess in the right side 
of the breechblock and raise it to its uppermost position. While holding 
it in this position, grasp and withdraw the trigger shaft from the breech- 
block (fig. 57). 

b. Rotate the firing lock 16 of a turn in either direction (fig. 58), and 
withdraw it from the breechblock. 
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Figure 57. Removing trigger shaft from breechblock. 
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Figure 58. Removing firing lock from breechblock. 
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Figure 60. Removing breechblock operating lever. 
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Figure 61. Removing extractor (breechblock to extreme left). 


c. Open the breech to the point where the assembly line on the breech- 
block operating lever coincides with the side of the breech ring (fig. 59), 
and lift out the breechblock operating lever pivot. 

d. Slide the breechblock to the right and remove the breechblock op- 
erating lever when the crosshead has cleared the breech ring (fig. 60). 

e. Slide the breechblock to the left only far enough to clear the extrac- 
tor. Rotate the extractor out of its seat in the rear face of the chamber 
and lift the extractor from the breech ring (fig. 61). 

f. Slide the breechblock to the right and remove it from the breech ring. 


76. Installation of Breech Mechanism 


a. Insert the breechblock into the breech ring from the right side and 
slide it to the left only far enough to clear the recess for the extractor lip 
in the rear face of the chamber. Insert the long trunnion of the extractor 
into its seat in the breech ring and rotate the extractor forward until the 
lip of the extractor is in its recess against the-rear face of the chamber. 

b. Slide the breechblock to the right, making sure that the short trun- 
nion on the extractor engages in its slot in the bottom of the breechblock. 
When the curved camming groove in the top of the breechblock is clear 
of the breech ring, insert the crosshead of the breechblock operating lever 
into the groove as shown in figure 60. Slide the breechblock and breech- 
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block operating lever to the left until the assembly line on the operating 
lever coincides with the side of the breech ring (fig. 59). Aline the key 
on the breechblock operating lever pivot with the keyway in its hole in 
the breech ring (fig. 59) and seat the pivot (fig. 17). Close the breech. 

c. Insert the firing lock into its recess in the breechblock so that the 
alining mark is to the top. Then rotate the firing lock % of a turn in 
either direction till the lugs enter their recesses. Push the lock in until 
its rear surface is flush with the rear face of the breechblock, and rotate 
it back until the alining marks on the lock and the breechblock coincide. 

d. Rotate the trigger detent handle out of its recess in the breechblock 
and raise it to its uppermost position. While holding it in this position, 
insert the trigger shaft into its hole in the right side of the breechblock, 
arm pointing down, and engage its squared end in the firing lock. Secure 
the trigger shaft in place by releasing the detent handle to allow the detent 
to engage its groove in the trigger shaft. Rotate the detent handle back 
into its recess. 


77. Disassembly of Breech Mechanism 


a. Remove breech mechanism as outlined in paragraph 75. 

b. Unscrew and remove the trigger shaft detent spring retaining screw 
from the top of the breechblock (fig. 62). 

c. Tip the breechblock and allow the spring and the detent to drop 
out of their seat. Take care not to lose the detent handle as it falls from 
its recess on the right side of the breechblock. 


78. Assembly of Breech Mechanism 


a. Insert the detent handle into its recess in the right side of the breech- 
block and aline the hole in the handle with the hole in the breechblock. 
Drop the trigger shaft detent, with the headed end up, into the hole so 
that it engages the detent handle (fig. 63). 

b. Insert the trigger shaft detent spring into its seat and secure it in 
place with the retaining screw (fig. 62). Rotate detent handle into its 
recess in the breechblock. 


79. Maintenance of Breech Mechanism 


a. Disassemble, clean, and oil the breech mechanism as prescribed in 
paragraph 47 at intervals as outlined in the schedule in paragraph 53. 

b. Repaint any damaged painted areas (par. 52). Do not paint over 
any operating surfaces. 

c. Remove any corrosion, burs, or scored areas with crocus cloth. 

d. Replace the extractor if it is broken or damaged so as to fail to 


extract. | 
e. Replace the trigger shaft detent spring if it is weak or broken. 
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Figure 62. Removing trigger shaft detent spring retaining screw from breechblock. 


f. Keep breechblock operating lever clean and oiled and free of cor- 
rosion or burs. If the operating lever handle fails to engage the catch due 
to a weak or broken spring, notify ordnance maintenance personnel for 
correction. See paragraph 73f if the catch retaining screw accidentally 


becomes loose. 


Section XVI. FIRING MECHANISM 


80. General 


а. The firing mechanism is composed principally of the firing lock and 
the trigger shaft, which are housed in the breechblock (fig. 56) and of 
the trigger shaft pawl, the firing shaft, and the lanyard, which are brack- 


eted on the right side of the cradle (fig. 22). 
b. The purpose of the firing mechanism is to fire the round of am- 


munition. 
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Figure 63. Installing detent assembly into breechblock. 


c. As the lanyard is pulled outward, it draws the firing shaft to the 
rear. Attached to the forward end of the firing shaft is a pawl which 
contacts and moves the arm of the trigger shaft (fig. 22) to the rear. 
An inclosed spring returns the firing shaft and pawl to the forward 
position when the pull on the lanyard is released. 

d. The trigger shaft is housed in the breechblock and the squared end 
of the shaft is engaged with the trigger fork in the firing lock (A, fig. 64). 
When the arm on the trigger shaft is moved to the rear, the shaft 
is rotated clockwise and, in turn, its squared end rotates the trigger fork 
in the firing lock forward (B, fig. 64). 

e. The firing lock, M13 is the continuous-pull, safety type, which is 
not cocked except at the instant before firing. 

(1) As the trigger fork is rotated forward, it forces the firing pin 
holder sleeve forward, thereby Compressing the firing spring (B, fig. 64). 
The sleeve continues to be forced forward until it trips the sear. This 
releases the firing spring holder and allows the compressed firing spring 
to expand and snap the firing pin forward (C, fig. 64). The firing pin 
strikes and detonates the primer in the cartridge case, which in turn 
ignites the propelling charge. 

(2) When the pressure on the trigger fork is released, the firing 
spring continues to expand with equal force forward and to the rear, The 
forward pressure is applied to the middle rear surface of the trigger fork 
by the “Т” on the firing pin holder (D, fig. 64). The rearward pressure 
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Figure 64. Firing lock M 13—5sectional view. 


is applied to the top front surface of the trigger fork by the holder 
sleeve (D, fig. 64). Since the rearward pressure exerted to the top front 
surface acts on a longer lever arm than that of the forward pressure, the 
trigger fork rotates rearward and moves the holder rearward until the 
sear again engages the holder as shown in A, figure 64. 


Removal of Firing Mechanism 


а. Grasp the lanyard handle and push the lanyard cord (or strap) 
through the handle far enough to untie the knot. Withdraw the lanyard 
handle from the cord. Remove the S-hook from the bracket. Grasp the 
hook and pull the cord free through the pulleys (fig. 22). 

b. Remove the trigger shaft and firing lock, if necessary, as outlined 
in paragraph 75a and b. : 
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82. Installation of Firing Mechanism 


а. Thread the lanyard cord through the pulley on the rear end of the 
firing shaft and then through the pulley of the lanyard bracket as shown 
in figure 22. Slip the lanyard handle over the end of the cord and tie a 
knot in the cord. Pull the lanyard handle down over the knot. Engage the 
S-hook in the eye of the bracket. 

b. If firing lock and trigger shaft have been removed, install as out- 
lined in paragraph 76. | 


83. Disassembly of Firing Lock M13 


a. Remove the trigger fork by grasping the firing case, with trigger 
fork down, and pressing the firing pin against a solid surface (fig. 65). 
The trigger fork will fall free of the firing lock into the hand. An alter- 
nate method is to pry the trigger fork out of the firing case with a screw 
driver, first through the trigger shaft hole (fig. 66), and then from the 
outside of the case. | 

b. Press the front end of the sear out of engagement with the firing 
pin holder ; at the same time pry the assembled sleeve and holder forward 
(fig. 67) until thev can be grasped and pulled from the firing case. Shake 
out the sear and sear spring. 

c. To disassemble the firing pin holder and dies! grasp the front end 
of the firing pin holder sleeve and place the lower rear end of the sleeve 


Figure 65. Removing trigger fork from firing lock. 
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Figure 66. Removing trigger fork from firing lock—alternative method. 
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Figure 67. Removing firing pin holder and sleeve from firing case. 
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Figure 68. Removing sleeve from-firing pin holder. 


against a solid surface. Push the firing pin holder down to unhook it 
from the sleeve (fig. 68). Allow the holder to recede out of the sleeve, 
freeing the spring. 

d. Remove the cotter pin from the firing pin holder and unscrew the 
firing pin. 


84. Assembly of Firing Lock M13 (fig. 69) 


a. Screw the firing pin into the firing pin holder, insert the cotter pin 
and spread the ends carefully so that they will not rub against the firing. 
case. Assemble the firing spring over the holder and the sleeve over the 
spring and holder (fig. 68) and, pushing the rear of the holder against a 
solid surface, compress the spring enough to hook the T of the holder 
in the T-slot of the sleeve. & 

b. Insert the sear spring into its seat in the bottom of the firing case, 
using a screw driver between two coils of the spring (fig. 70). Assemble 
the sear into the case, so that the sear spring stud enters the sear spring. 

c. Press the sear down with a screw driver inserted through the hole 
in the firing case (fig. 71) and insert the assembled firing pin holder 
and sleeve into the case, with the flat portion of the sleeve and the sear 
notch of the holder downard, so that they will engage the sear. Hold the 
sear from slipping backward, withdraw the screw driver, and push the 
holder back until it is latched by the sear. 
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Figure 69. Firing lock M13—exploded view. 
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figure 70. Inserting sear spring into firing case. 
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Figure 71. Inserting firing pin holder and sleeve into firing case. 
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Figure 72. Inserting trigger fork into firing lock. 


d. Insert the trigger fork into the opening in the bottom of the case, 
having the part marked “MUZZLE FACE” toward the front (fig. 72). 
Push the trigger fork until it snaps into position. 


85. Maintenance of Firing Mechanism 


a. Keep parts clean and properly lubricated (pars. 42 and 47). Remove 
corrosion or burs and smooth roughened bearing surfaces with crocus 
cloth. 

b. Repaint any damaged painted areas (par. 52). 

c. If the firing pin is worn, damaged, or deformed, replace it. If the 
sear spring or firing spring are weak or broken, replace them. If the 
firing pin holder or cotter pin are worn or damaged, replace them. Re- 
place complete firing lock for irreparable deficiencies in other parts not 
issued. 

d. If the lanyard cord or strap is weak, frayed, or broken, replace it. 
Apply neat's-foot oil to keep leather lanyards and straps soft and pliable. 

e. If the firing shaft spring becomes weak or broken, notify ordnance 
maintenance personnel. 


Section XVII. RECOIL MECHANISM 
86. General 


a. The recoil mechanism (figs. 73 and 74) is composed of the recoil 
sleigh assembly, the recuperator cylinder, and the recoil cylinder. These 
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parts together with the barrel group, which í iotsecurely locked to the 
sleigh assembly, are known as the recoiling parts ће : She recoil mechanism 
serves to absorb the energy and shock of Bong b Dradually checking 
and stopping the rearward movement of the recoiling parts; it returns 
them into the battery position during counterrecoil; provides proper 
buffing action to prevent “slamming ;” and it holds them in the battery 
position by the force of compressed nitrogen in the recuperator cylinder. 
It is of the hydro-pueumatic, constant recoil type, employing a floating 
piston to separate the recoil oil from the nitrogen gas. A pneumatic res- 
pirator in the recoil cylinder provides the counterrecoil buffing action. 

b. The recoil sleigh assembly houses and supports the recuperator cyl- 
inder, the recoil cylinder, and the barrel assembly. The sleigh includes 
three yokes which hold the parts together, and two rails which slide on 
the stationary cradle to guide and support the recoiling parts. The barrel 
assembly is supported by the front and rear yokes and is secured to the 
recoil sleigh assembly by a locking ring. 

c. The recuperator cylinder contains compressed nitrogen gas, held 
between the floating piston and the rear head. The front part of the 
cylinder contains recoil oil, under pressure, filling the regulator body and 
the space between the floating piston and the regulator. The front head 
contains a filling valve mechanism and the oil index mechanism. 
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Figure 73. Recoil mechanism—front view. 
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ligure 74. Recoil mechanism—rear view. 


d. The recoil cylinder contains recoil oil which can pass back and 
forth between the recoil cylinder and recuperator cylinder by means of 
connecting passages. А recoil piston, which is secured to the cradle by 
a piston rod, holds this oil and separates it from air which fills the rear 
portion of the cylinder. A stuffing box prevents leakage of oil past the 
piston rod. The rear head of the cylinder houses the respirator, which 
permits air to enter the recoil cylinder during recoil and controls the 
escape of the air through an adjustable valve during counterrecoil.: 


87. Functioning 

а. ACTION IN RecoiL (fig. 75). (1) When the howitzer is fired, the 
force of the expanding gas propels the projectile out of the bore. This 
same force also reacts against the breechblock and forces the recoiling 
parts (par. 86a) rearward, except for the recoil piston in the recoil 
cylinder. The piston is held from recoiling by the piston rod, which is 
attached to the front end of the cradle by means of the inner and outer 
nuts. As the sleigh moves back in recoil, the recoil oil in the recoil cyl- 
inder is forced through the communication passages in the front yoke 
of the sleigh into the regulator body of the recuperator cylinder. 

(2) The regulator body contains one-way valves and a throttling 
opening (inset, fig. 75) through which the oil passes, where it acts upon 
the floating piston diaphragm in the recuperator cylinder, forcing it to 
the rear, and further compressing the nitrogen behind the floating piston. 

(3) As the floating piston moves to the rear, a tapered control red 
which is fastened to the diaphragm is drawn through the throttling orifice. 
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Figure 75. Recoil mechanism at start of recoil—sectional view. 
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Figure 76. Recoil mechanism during counterrecoil—sectional view. 
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The area through which oil can flow is thus reduced gradually to the 
point where the remaining energy of recoil is unable to force the oil to 
the rear. At that time, since the resistance is equal to the force, further 
motion is not possible and the recoiling parts are brought to rest. 

(4) The energy of the recoiling parts is principally exhausted in the 
work forcing the oi through the orifice in the regulator. Some of the 
energy, however, is spent in compressing the nitrogen gas, which has 
a normal pressure of approximately 1100 pounds per square inch, and 
in overcoming the combined friction of all the moving parts. 

b. Action IN CouNwTERRECOIL. (1) When the recoiling parts are 
brought to rest at the end of recoil, the unbalanced force of the greatly 
compressed nitrogen gas forces the floating piston and diaphragm for- 
ward, pushing the recoil oil back through the regulator into the recoil 
cylinder against the back of the recoil piston (fig. 76), thereby returning 
the técoiling parts to battery position. 

(2) However, the oil does not return through the channels in the regu- 
lator by the way in which it entered. The one-way regulator valves are 
closed under pressure of the regulator valve springs. The returning oil 
is diverted to the central bore of the regulator, where another throttling 
action takes place as the oil passes by the control rod piston through 
grooves of decreasing depth (inset, fig. 76) cut in the walls of the regu- - 
iator bore. 
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Figure 77. Respirator. 
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(3) By the return of oil past these tapered clearances, the speed of 
counterrecoM is controlled and reduced so as to return the howitzer 
to battery slowly. 


с. ACTION OF THE Respirator. (1) The velocity of the counterrecoil 
is dependent to some extent upon the elevation of the howitzer and the 
viscosity of the recoil oil. Since the throttling grooves are not adjustable, 
a pneumatic buffer, the respirator, has been provided to compensate for 
any changes in the velocity of counterrecoil. This adjustable buffer, which 
controls the rate at which air can escape from the recoil cylinder during 
counterrecoil is located in the rear head of the recoil cylinder. 


(2) The respirator controls the escape of air by means of an adjust- 
able orifice, which can be set at any one of four positions. This orifice 
is controlled by a valve which is attached to the head of the respirator. 
By admitting air freely during recoil and restricting the escape of air 
during counterrecoil, the respirator provides the additional buffing action 
which 15 sometimes necessary to prevent the howitzer from slamming into 


battery. 


d. Оп, INDEX AND Orr Reserve. (1) The recoil mechanism is de- 
signed to operate properly when correct recoil oil reserve is forced into 
the system so as to separate the floating piston diaphragm from the 
regulator, thereby transmitting the pressure of the nitrogen gas through 
the floating piston, to the oil column. The pressure of the recoil oil acting 
on the recoil piston holds the howitzer in the battery position. Lack of 
the oil reserve may cause the howitzer to fall out of battery at high 
elevation. Correct recoil oil pressure exists when the end of the oil index 
indicator rod is flush with the front face of the recuperator cylinder front 
head, indicating a sufficient amount of reserve oil. 


(2) Whenever the amount of reserve oil is less than that prescribed, 
2 rod attached to the diaphragm moves forward with the floating piston 
diaphragm and actuates the pinion and rack oil index mechanism so as 
to cause the index indicator rod to recede into the oil index recess, indi- 
cating insufficient reserve oil. 


(3) However, if the oil reserve pressure is excessive, the oil index is 
mechanically unable to indicate this excess condition due to the con- 
struction of the mechanism indicator. This condition necessitates extreme 
care in establishing correct oil reserve. 


88. Draining and Reestablishing the Oil Reserve 


a. To drain the oil reserve, remove the filing plug (fig. 25) with a 
suitable wrench; then insert the liquid releasing tool into the filling hole 
and hand tighten it. Using a suitable wrench, further tighten the tool 
(fig. 78) until the oil resereve spurts out in a stream. If checking the 
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Figure 76. Draining oil reserve. 


reserve before firing, drain only enough oil to cause the oil index to 
recede slightly into the recess, and catch the oil in a suitable receptacle 
or waste material. For complete draining of the oil reserve, allow the oil 
to spurt out until the flow stops. Unscrew the liquid releasing tool. 

b. Inspect the recoil oil as described in paragraph 93. Use oil pre- 
scribed by the War Department Lubrication Order 9-325. 

c. To fill the screw-type, hand operated, oil screw (filler) gun, turn 
the handle ceunterclockwise until screwed completely back, loosen the 
locking screw on the head, and remove the handle and head as a unit. 
Pour oil directly into the barrel of the (filler) gun, avoiding the forma- 
tion of air bubbles. Replace handle and head as a unit and tighten the 
locking screw. Remove the cap írom the nozzle head, hold the nozzle end 
up for a minute or two until all the air in the oil has risen to the surface, 
and purge the gun by turning the handle until no more air bubbles appear 
on the nozzle end. 


d. To reestablish the oil reserve, screw the nozzle of the gun into the 
filling hole, taking care not to cross the threads. Before tightening, turn 
the handle and force out any air in the filling hole. Operate the gun with 
both hands and avoid lateral pressure on, and possible breakage of, the 
threaded nozzle (fig. 79). When the oil index shows full reserve (ap- 
proximately 115 fills), unscrew the gun and install the filling plug. 


e. If oil index fails to move against evident pressure, see paragraph 
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Figure 79. Establishing oil reserve. 


59 for corrective action. If it still fails to move, the howitzer may be 
fired in an emergency until the piece either fails to return to battery or 
returns with shock, in which case see paragraph 61 or 62. 


89. Removal of Recoil Mechanism 


a. Remove the barrel group by one of the methods eiven in paragraph 
RM 

b. Remove the cotter pin and piston rod outer nut (fig. 73). For the 
motor carriages, it will be necessary to first remove the armor plate pro- 
tecting the front end of the cradle. Also remove the recuperator cylinder 
shield to reduce weight. 

c. Shde the sleigh assembly to the rear until it is clear of the cradle, 
being careful to lift the rear of the sleigh sufficiently to prevent cramping 
of the sleigh rails and the forward part of the recoil slides, and to prevent 
the sleigh from dropping onto the rear portion of the recoil slides when 
it clears the forward part. 

Note. The recoil sleigh assembly weights approximately 463 pounds (without 
armor plate). $ 

d. Place the sleigh assembly on suitable blocking to prevent damage 
to the recoil cylinder. 


90. Installation of Recoil Mechanism 


4. Slide the sleigh assembly onto the cradle, taking care to prevent 
binding or damage to the brass slides of the cradle. 
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b. Replace the piston rod outer nut and cotter pin. Draw the nut up 
just tight enough to prevent end play and back it off one castellation. 
This will allow the piston rod to find its natural position without binding 
and causing a leak at the stuffing box. For the motor carriages, replace 
the armor plate on the front end of the cradle and the recuperator cyl- 
inder shield, if removed. 


c. Install the barrel group (par. 72). 


Retraction of Howitzer and Sleigh 


а. When it is impractical to completely remove the barrel group and 
the sleigh assembly from the matériel for cleaning the recoil slides and 
sleigh rails, it is necessary to retract the howitzer as far as possible, using 
appropriate precautions. Level the tube, block the equilibrator (par. 71b 
(3)) on motor carriages, remove the armor plate from the front end of 
the cradle, and then remove the cotter pin and piston rod outer nut. Slide 
the complete barrel and sleigh assemblies toward the rear to the end of 
the recoil slides or onto stable blocking as far to the rear as clearance 
wil permit. 

Note. The combined barrel and sleigh assemblies weigh approximately 1,527 
pounds, without the cradle or recuperator cylinder shields. 

b. After proper cleaning and maintenance (par. 92), carefully slide 
the assemblies back into battery position. Replace the piston rod outer 
nut and cojter pin as prescribed in paragraph 90b. Remove the blocking 
from the equilibrator and reinstall any armor plate which has been 
removed. 


92. Maintenance of Recoil Mechanism 


a. Battery maintenance of the recoil, mechanism is limited to exterior 
cleaning (par. 47), painting (par. 52), draining and reestablishing the 
oil reserve (par. 88), and to checking for improper length of recoil or 
faulty recoil or counterrecoil (pars. 61 to 65). 

b. Keep the recoil slides and sleigh rails clean, well lubricated, and 
free from burs, scoring, corrosion, or other damage. 

c. Every precaution must be #aken in servicing the recoil mechanism to 
keep recoil oil, liquid releasing tool, oil screw (filer) gun, and areas 
around the filling plug clean and to prevent dust, sand, or dirt from get- 
ting inside the finely machined suríaces, as foreign matter may cause 
irreparable damage. 

d. When the weapon is not being fired, keep the valve of the respira- 
tor set at “O” (par. 12e) in order to keep accumulations of moisture ог 
dust out of the recoil cylinder. Keep respirator as clean as possible. 
Tools for disassembly of the respirator are not issued to using arms. 
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93. Care of Recoil Oil 


a. Water or foreign matter must not be introduced into recoil oil or the 
recoil mechanism. Exposure of recoil oil in an open container or partly 
filled container may result in an accumulation of water, either direttly or 
by condensation of moisture on the sides of the container. Drained recoil 
oil should not be reused except in emergency. 

b. If recoil oil has been exposed to moisture or if it is to be reused in 
an emergency, it should be tested for water as outlined below. 
©- Note. If in doubt about the presence of water after conducting test, change the 
oil. Tests for presence of water are not conclusive under all conditions. 

(1) Use a clean glass bottle of 1-pint capacity, filled with the recoil oil. 
Allow the bottle to stand undisturbed for several hours. If water is pres- 
ent, it will sink to the bottom. When the bottle is lightly tilted, drops or 
bubbles will form. Invert the bottle and hold to the light. Water, if 
present, may be seen in the form of droplets slowly sinking in the oil. If 
the oil has a cloudy appearance, it may be ascribed to finely divided 
particles of water scattered throughout the oil. 

(2) Another test for water is to heat a shallow pan of oil to 212? F. 
(boiling point of water). Water in the oil will appear on the surface as 
tiny bubbles and will be disclosed by this test when not determinable by 
the settling test. 

(3) Should either of these tests show water, the oil on hand should not 
be used but should be returned through supply channels for reclamation. 

c. Drained recoil oil, if it is to be reused in an emergency, must be 
strained through clean lintless cloth or linen to'exclude foreign matter. 

d. Take especial care to preserve the identity and grade of recoil oil. 
Do not mix recoil oil of different grades or other oil. Do not use recoil 
oil as a lubricant. Keep it protected from excessive heat. 


Section XVIII. CRADLE, CRADLE LOCKS, 
AND EQUILIBRATOR 


94. Description and Functioning 


a. The cradle is a trough shaped mechanism (fig. 7) that supports 
the heavy recoiling parts. It is pivoted on trunnions and with the elevating 
mechanism, which is attached to it, provides means for elevating and 
depressing the howitzer. The sighting and fire control instruments are 
also attached to it. The recoiling parts are connected to the front end of 
the cradle by inner and outer piston rod nuts. 

b. During traveling, the forward weight of the cradle and howitzer 
is supported by the cradle lock strut (fig. 80), which is hinged to the 
underside of the cradle and engages the lower strut latch on the carriage 
frame, thereby preventing chatter on the elevating arcs. The rear end of 
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Figure 80. Cradle lock strut in traveling position. 


tht cradle is supported by the ball-shaped traveling lock shaft pieces 
which engage sockets in the traveling lock brackets bolted to the trails 
(fig. 36). 

c. The spring type equilibrator connects the rear end of the cradle to 
the top carriage (fig. 19). The preponderance of the weight supported 
by the cradle is to the front of the trunnion bearings when the recoiling 
parts are in battery. The function of the equilibrator is to compensate for 
the unbalanced weight and reduce the manual effort required to elevate 
and depress the howitzer. 


95. Adjustment of Cradle Lock Strut and Traveling Lock Brackets 


a. The traveling lock brackets must be kept in proper alinement and 
the bolts must be tight in order that the trails can be closed properly. Do 
not force the trails. A small amount of adjustment is possible by loosening 
the cap screws securing the bracket to the trails (fig. 36), tightening or 
loosening the adjusting nyt until proper alinement of the socket and the 
ball-shaped end pieces are secured, and retightening the cap screws. 

b. The cradle lock strut can be adjusted, if it is too long or too short 
to engage the lower strut latch when the trails are closed, by loosening 
the jam nuts on the strut and turning the turnbuckle (figs. 2 and 80) 
until the exact proper length is secured. Retighten the jam nuts. 


96. Adjustment of Equilibrator 


a. Operate the elevating handwheel through the entire range and 
check for smoothness of operation. If difficult or jerky, inspect the 
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elevating mechanism for obstructions, gummy oil, corrosion, burs, and 
other possible souYces of trouble. Adjust the equilibrator only after it 
hag been positively found to be out of adjustment, and then adjust with 
care. Do not try to force the elevating handwheels, as damage to the 
elevating worm and worm gear will occur and necessitate needless ord- 
nance maintenance repair. 

b. To adjust the equilibrator, loosen the jam nuts (if provided) on 
the three equilibrator guide rods, and adjust the tension of the equilibra- 
tor spring by tightening or loosening the guide rod nuts with a suitable 
wrench. 

Caution. Take extreme care to adjust the three guide rod nuts evenly. 
They should be loosened if the howitzer is hard to depress and easy to 
elevate; and tightened if easy to depress and hard to elevate. Tighten the 
jam nuts after adjustment is obtained. 

c. Some equilibrators use staking instead of jam nuts and the guide 
rods do not provide sufficient thread space for adjusting. For such units, 
no adjustment can be made. Notify ordnance maintenance personnel for 
replacement of equilibrator. 


97. Maintenance of Cradle, Cradle Locks, and Equilibrator 


а. The brass recoil slide strips on the cradle will be kept clean (par. 
47), lubricated (War Department Lubrication Order), and free from 
scoring or burs. Be sure that piston rod outer nut is properly tightened 
(par. 90b) and that the cotter pin is inserted and spread. 

b. Keep the cradle lock strut and traveling lock brackets in proper 
alinement and adjustment (par. 95). Keep them free from burs or cor- 
rosion and repair any damage. 

c. Removal of the equilibrator, for cleaning and lubrication of the 
spring rod needle bearings and the fulcrum bearings, is performed peri- 
odically by ordnance maintenance personnel. However, using arms per- 
sonnel are responsible for general outside cleaning and maintenance of 
the parts and oiling of the guide rods. 

d. The cradle trunnion bearings are disassembled and lubricated 
periodically by ordnance maintenance personnel only. 


Section XIX. WHEEL ASSEMBLY 


98. Description and Functioning 


The towed field carriages are provided with divided disk and rim type 
wheels with 9.00 x 20 combat tires and tubes. Tires may have com- 
mercial type treads or nondirectional mud and snow treads. A directional 
tread will not normally be used on a towed vehicle. The tire is mounted 
on the disk and rim and secured in place by means of the rim ring. A 
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Figure 81. Removing wheel hub stud nuts. 


hinged-type beadlock prevents the tire from slipping around the rim. 
The wheel is fastened to the hub by stud bolts. Studs for the left side hub 
have left-handed threads while those on the right side have right-handed 
threads; however, some carriages were manufactured with right-hand 


studs only. The hubs roll on tapered roller bearings. 

Note. Some towed field carriages are provided with the 7.50 x 24 standard 8-ply 
tires and wheels instead of the combat tires and wheels. Refer to paragraph 102c 
below. 


99. Removal of Wheel and Hub Assemblies 


a. REMOVAL ОЕ WHEEL ASSEMBLY. (1) Set the brakes and loosen 
the six wheel stud nuts, using the wheel stud nut wrench and handle, 
while the wheel is on the ground (fig. 81). Jack up the carriage and 
place blocking under the axle. 

(2) Remove the stud nuts and lift the wheel assembly from the hub. 
It weighs approximately 287 pounds. 

b. REMovAL or Нов ASSEMBLY. (1) Remove the wheel (a above). 

(2) Remove tbe three screws retaining the hub cap, using a screw 
driver, and remove the hub cap and gasket. 

(3) Remove the cotter pin and the wheel spindle castle nut (inset, 


fig. 82). 
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Figure 82. Removing outer cone and washer from wheel spindle. 
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Figure 83. Removing hub and brake drum. 
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(4) Remove the washer and outer roller bearing (fig. 82), after 
starting by pulling out on the hub slightly. 

(5) Remove the hub and brake drum (fig. 83). Usually the inner 
roller bearing and oil seal will remain with the hub. 

(6) Drive out the oil seal and inner roller bearing from the hub, 
using a wooden block or brass drift and a hammer. Shift the position 
of the drift all the way around the hardened suríace of the bearing and 
tap lightly. 

(7) Check condition of brake lining and brake mechanism (sec. XX) 
before installing hub and brake drum. 


100. Installation of Wheel and Hub Assemblies 


a. INSTALLATION or Hus AssEsMBLYy. (1) After the bearings have 
been packed (par. 103), install the inner roller bearing and the oil seal 
in the hub, making sure that the seal is serviceable and has the leather 
edge facing inward. Use a wooden block or brass drift and tap lightly 
all around the seal to prevent damage to the soft metal (fig. 84). 

(2) Slide the hub and brake drum over the axle spindle, taking care 
not to damage the oil seal. 

Caution. If the hubs are equipped with right- and left-handed thread 
stud bolts, be sure that the hub with left-handed bolts is installed on the 
axle on the left side. 
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Figure &4. Installing inner roller cone and oil seal. 
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(3) Slide the out&r roller bearing on the spindle into its seat in the 
hub. dnstall the washer and wheel spindle castle nut. Do not insert cotter 
pin until wheel bearings have been adjusted (par. 101). 

b. INSTALLATION ОЕ WHEEL AssEMBLY. Mount the wheel assembly 
on the hub and secure in place with the six wheel stud nuts, tightening 
diametrically opposite nuts until all are tight. 


101. Adjustment of Wheel Bearings 


`a. Install hub and wheel assembly (par. 100), leaving the cotter pin 
out of the wheel spindle castle nut, the hub cap removed, and the wheel 
jacked clear of the ground. 

b. Tighten the wheel spindle castle nut, at the same time rotating the 
wheel in both directions as the nut is tightened until all the bearing 
parts are firmly seated. At this point, a drag or resistance to rotation 
of the wheel will be felt. Back off the nut one-sixth to one-quarter of 
a turn to the nearest castellation where the cotter pin can be inserted. 
The wheel should then rotate freely but without any perceptible shake. 
Test by feeling for slight jar or movement in the hub when trying to 
shake the wheel to and away from the carriage. 

. Insert and spread the cotter key. Assemble the hub cap and tighten 
re three hub cap screws. 

d. Remove the jack or blocking from under the axle. 
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Figure 85. Removing disk and rim ring screws. 
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102. Changing and Repairing Tires and Tubes 


a. DISMOUNTING TIRE AND Tusr. (1) Remove the wheel assembly 
from the hub (par. 99). Deflate the tire by removing valve core. Rein- 
stall valve core. 

Caution. It is extremely dangerous to remove a tire without first 
deflating it. 

(2) Remove the 18 disk and rim ring screws (fig. 85), leaving two 
diametrically opposite screws in place to hold the ring until all the 
other screws have been removed. Remove the rim ring, using a suitable 
tire iron 1f necessary. 

(3) Remove the tire and beadlock from the disk and rim by dropping 
the wheel onto a small wooden block or by knocking the tire loose with 
a suitable heavy wooden or rubber mallet. 

(4) Lay the tire flat on the ground with the valve stem pointing up 
and unlock the beadlock hinge with a heavy screw driver (fig. 86). Pull 
the beadlock free, taking care not to damage the valve. 

(5) Remove the tube, separating and holding the side walls open 
with short wooden blocks as necessary. 

(6) Repair all the punctures, cuts and bruises in the tube and tire, 
using cold patches and boots as required. Replace tire or tube if damage 
cannot be repaired. 

b. Mountinc TiRE AND Tuere. (1) Insert the tube into the tire 
carefully to avoid twists or wrinkles. If tube is synthetic rubber, which 
can be identified by a blue or red stripe on inner circumference, special 
care must be taken to prevent chafing and undue stresses. Dust the 
tire, tube, and rim with talcum soapstone or lubricate with heavy suds 
solution of soap flakes. Inflate tube slightly to round it out. Deflate to 
allow stresses to adjust themselves and then inflate it till the tire side 
walls are spread sufficiently to receive the beadlock. 

(2) Place the beadlock over the valve and insert it in the tire, 
centering it to fit properly between the beads. Lock the hinge. 

(3) Install the tire onto the disk and rim so that the valve stem 
points out through one of the access holes in the wheel disk. 

(4) Install the rim ring, lining up the valve slot, and force the ring 
down far enough to start a screw near the valve and one directly 
opposite. Continue to install screws in alternate positions until all 18 
screws are in place and tight. 

(5) Inflate the tire to the correct pressure and replace valve cap. 

c. CHANGING 7.50 x 24 STANDARD Tire. If the carriage is equipped 
with 7.50 x 24 standard 8-ply tires and wheels instead of combat wheels 
(some carriages, which were modified from the M2 model), the 
procedure for dismounting and mounting is the same as in a and b 
above, except that a ridged tire locking ring is used in place of the 
bolted rim ring and there is no beadlock. 
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(1) To remove Ёһе tire locking ring, first deflate the tire and break 
the bead loose, using a heavy rubber or wooden mallet. Then insert a 
heavy screw driver or similar tool into the notch in the tire locking 
ring and pry the ring out, at the same time pounding downward to 
release the locking ridge from the rim gutter (fig. 87). Work around 
the rim, continuing to pry out the locking ring until it can be lifted 
from the rim. 

(23 To install the rim locking ring, start it at one end, forcing the 
ridge under the gutter and continue to work around the rim until the 
rim locking ring is locked under the gutter all the way around the rim. 

Caution. The rim locking ring is apt to spring out and cause serious 
injury to personnel if not securely locked under the gutter before air 
pressure is applied. 


Note. Where a 7.50 x 24 standard tire is replaced with the 9.00 x 20, 12-ply 
combat tire and wheel, it is necessary to also replace the hub. 


103. Maintenance of Wheel and Hub Assemblies 


a. Tires. The proper tire pressure under average conditions is 
40 pounds per square inch. It may be reduced to 32 pounds per square 
inch for low speed over soft terrain, when increased flotation is nec- 
essary, or increased to 48 pounds per square inch for high speeds over 
improved hard surface highways. Do not “bleed” tires because the 
pressure has increased during travel. Keep tires covered when under 
the direct rays of a hot sun. Probe tires regularly to remove bits of 
glass, rock, or nails to prevent their working through the rubber and 
causing damage and slow leaks. Follow the instructions in paragraph 
102b for care of synthetic rubber inner tubes when changing or 
repairing the tubes. Keep all petroleum products off rubber as they 
will deteriorate the rubber rapidly. 

b. WHEEL AND Нов ASSEMBLIES. (1) General. Keep metal surfaces 
clean and painted. Stones chip the paint during travel and water and 
dirt collect under the rim locking ring and in other crevices, causing 
rapid corrosion. Do not use a metal hammer on the painted surfaces 
as it will nick the surface and knock off the paint. Keep the wheel 
stud nuts tight. Although designed to work tighter instead of loose 
in normal operation, a wheel that has had nuts turned hand-tight only 
will rapidly wear out the studs and fly off the hub with consequent 
unnecessary damage to matériel and danger to personnel. Keep wheel 
bearings in adjustment. Too tight an adjustment will cause the wheel 
to run hot, score and chip the bearing and wear out the hub. Too 
loose an adjustment will chip the bearings at the smaller end. 

(2) Packing the bearings. Clean the bearings thoroughly (par. 47) 
and check for wear, chipping or scoring, or corrosion. Dip the bearings 
in preservative oil, completely drain and then knead the prescribed grease 
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Figure Ae Unlocking beadlock hinge. 


Figure 87, Removing tire locking ring on commercial type wheels. 
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(par. 42) into theeroller сёге until it comes out of the other side and 
around the rollers. Do not pack the hubs full of grease; however, 
corrosion is deterred if the spindle and the inside of the hub cavity 
and hub cap are thinly coated with grease or oil. Do not get grease 
onto the brake bands or brake drum. 


Section XX. BRAKE MECHANISM 


104. Description and Functioning 


Hand brakes of either the clasp (fig. 1) or the plunger type 
(figs. 2 and 88) are provided for use in parking the howitzer when 
disengaged from the prime mover. Pulling the brake lever forward, 
away from the carriage, rotates the splined brake cam shaft forward 
and actuates an integral eccentric stud to which the brake cam is 
mounted (inset, fig. 89). This action moves the brake cam out radially, 
expanding and holding the brake band lining against the brake drum. 
A ratchet and rack hold the brake lever in the “set” position. When 
the brake lever is released, the brake band return springs draw the 
brake band away from the drum to the "released" position. 


105. Removal of Brake Mechanism 


a. To remove the brake lever, either type, remove the bolt and nut 
and the cap screw holding the ratchet rack to the brake rack plate. 
Remove the cotter pin and loosen the castle nut locking the lever to 
the brake cam shaft (fig. 88). The brake lever together with the rack 
can then be pulled off the splined brake cam shaft. 

b. Remove the hub and brake drum (par. 99) to provide access to 
the brake band lining and the internal parts of the brake mechanism. 


105. Installation of Brake Mechanism 


a. Install the brake lever and adjust for proper functioning 
(par. 109). 

b. Tighten the castle nut which locks the brake lever to the brake 
cam shaft and insert and spread the cotter pin. 

c. Install the spacers between the rack and the rack plate and secure 
the rack to the plate with the bolt and nut and the cap screw. 

d. Install hub and brake drum if removed (par. 100). 


107. Disassembly of the Plunger Type Brake Lever Assembly 


a. Remove the brake lever (par. 105). 
b. Depress the plunger cap to release the pressure on the rack catch 
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BRAKE LEVER 
(PLUNGER TYPE) 


CAP SCREW 


RATCHET RACK 
BRAKE CAM SHAFT 


CASTLE NUT AND 
|COTTER PIN 


RATCHET RACK PLATE 
BRAKE DRUM 


BOLT AND NUT 


SPACER 
RA PD 141012 


Figure 88. Brake mechanism with plunger type brake lever. 


BRAK 


BRAKE LINING 
BRAKE RATCHET RAC 


BRAKE LEVER 


“BRAKE CAM 
BRAKE CAMSHAFT 
BAND RETURN SPRING 
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BRAKE 


BRAKE LEVER 


(BOLTS'AND SPACERS REMOVED) 


BRAKE CAMSHAFT 


CASTLE NUT 


RA PD 111054 


Figure 89. Brake mechanism with clasp type brake lever—adjusiment. 
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BRAKE LEVER PLUNGER 


PLUNGER SPRING 


BRAKE LEVER BODY 


RATCHET RACK 


CASTLE NUT 
RA PD 111052 


INCHES 


Figure 90. Plunger type brake lever—partially disassembled for maintenance. 


and withdraw the rack. Pull the cap and plunger out of the lever and 
shake out the spring. Figure 90 shows these parts disassembled. 


108. Assembly of the Plunger Type Brake Lever ‘Assembly 


a. Drop the spring into its recess in the body of the brake lever. 
Follow with the plunger, making sure that the catch side is back toward 
the carriage. Depress the plunger cap and insert the rack so that its 
teeth will be properly engaged by the plunger catch. 

b. Adjust the brake (par. 109) and install the brake lever and rack 


(par. 106). 


109. Adjustment of the Brake Mechanism 


а. The hand brake lever is properly adjusted when it can be pulled 
only about halfway forward on the rack before the brake is completely 
set. This adjustment is obtained by a trial-and-error method. Mark 
a shanp chalk witness line across the center line of the brake cam 
shaft and onto the brake lever. Then remove the lever (par. 105) 
and rotate the lever in relation to the shaft an amount approximately 
equal to the distance required to secure proper adjustment (fig. 88). 
Repeat this process until adjustment is obtained. Reinstall the brake 


lever and rack (par. 106). 
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b. If proper adjustment cannot be secured on the splined cam shaft, 
remove the hub (par. 99) and inspect the brake lining for excessive 
wear. Notify ordnance maintenance personnel for replacement of 
damaged parts or worn lining. 


110. Maintenance of the Brake Mechanism 


a. Keep the brakes properly adjusted at all times. 

b. Water and mud can work past the ratchet rack and into the body 
of the plunger type brake lever, thereby fouling the spring, corroding 
the parts, and causing the ratchet catch to malfunction. This type 
lever will be disassembled (par. 107), cleaned (par. 47), and oiled 
(par. 42) at intervals prescribed in paragraph 53. The clasp type 
lever does not require disassembly for this servicing. 

c. Straighten bent or misshapen parts and repaint where necessary 
(рат. 52). 

d. At the prescribed service interval for wheel bearings (par. 54) 
any accumulation of rust, mud, or foreign matter will be cleaned from 
the internal parts of the brake mechanism. For operation in muddy and 
rainy areas this interval will be reduced as is necessary for proper 
functioning (par. 29). Apply a light coating of oil or grease to working 
parts, but do not allow any lubricant to get onto the braking areas of 
the drum or brake band linings. 

e. The brake cam shaft bearings are serviced periodically and brake 
band linings are replaced by ordnance maintenance personnel 
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PART FOUR 
AUXILIARY EQUIPMENT 


Section XXl. GENERAL 


111. Scope 


Part four contains information for the guidance of the personnel 
responsible for the operation of this equipment. It contains only the 
information necessary to the using personnel to properly identify, 
operate, and protect the ammunition, fire control equipment, and 
subcaliber equipment while being used or transported with the main 
equipment. Further information, if required, is contained in TMs listed 
in appendix II. 


Section XXII. AMMUNITION 


112. General 


Ammunition for the 105-mm howitzer M2A1 is issued in the form of 
semifixed complete rounds. A complete round of semifixed ammunition 
consists of a cartridge case, a primer, a propelling charge, and a pro- 
jectile (shell). It is characterized by the free fit of the projectile in the 
cartridge case. Thus. the propelling charge which is divided into incre- 
ments for zone firing, may be adjusted in the field just prior to firing. 
Rounds of new manufacture may be assembled with propelling charges 
which differ in shape of powder bags; these charges are called “dual- 
gran." The complete round 15 loaded into the weapon as a unit. 


113. Firing Tables 


a. Firing data for the 105-mm howitzer М2А1 are provided in tabular 
form in FT 105-Н-3 and changes thereto. Firing data for the 37-mm 
subcaliber gun, M13 are prescribed in tabular form in FT 37-BJ-2 
Data for use in calculation in preparation and conduct of fire is also 
provided in graphical form by graphical firing table, GFT M23. 

b. FM 21-6 contains a list of firing tables in use. Graphical firing 
tables are listed in ORD 7, SNL F-237. 
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114. Classification 


Dependent upon the type of projectile, ammunition for the 105-mm 
howitzer М2А1 is classified as high-explosive (HE), high-explosive 
antitank (HEAT), chemical (gas or smoke), practice (target-practice), 
blank, or drill (dummy). 

a. High-explosive shell are comparatively thin-walled projectiles con- 
taining a high-explosive bursting charge. For the 105-mm howitzer 
М2А1 two types of high-explosive shell are provided— 

(1) An HE shell intended primarily for fragmentation and blast 
effect against personnel. 

(2) An HE, AT shell especially designed for piercing armored target. 

b. Chemical shell contain a chemical filler for producing either a toxic 
or irritating physiological effect, a screening smoke, an incendiary action, 
or any combination of these. There are two types of chemical shell: 
the burster type and the base-ejection type. The burster type contains 
a centrally located tube of high explosive which ruptures the case and 
disperses the chemical filer. The base-ejection shell contain a small 
charge of black powder to provide for the ejection of the shell contents 
at the time of functioning. Two types of chemical filler are used in 
chemical base-ejection shell for 105-mm howitzer M2AI: 

(1) HC chemical mixture which produces a white smoke for spotting 
effect. 

(2) Smoke-producing mixtures of different colors for target identifi- 
cation. 

c. Leaflet or similar filler for propaganda purposes is provided for use 
with the M84 base-ejection shell for 105-mm howitzer М2А1. 

d. Practice projectiles for 105-mm howitzer M2A1 are inert projec- 
tiles of approximately the same size, shape, and weight as the service 
projectiles which they simulate. 

e. Blank ammunition contains no projectiles. | 

f. Drill ammunition, which-is completely inert, is intended for prac- 
tice in loading and handling. 


115. Identification 


a. GENERAL. The various rounds are marked as follows (see figs. 91 
to 97): j 
(1) On the projectile (stenciled): 
Weight-zone marking (on HE and chemical shell). 
Caliber and type of weapon in which fired. 
Kind of filler; as “TNT,” “WP SMOKE,” etc, 
Model of projectile. 
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#1 


AMMUNITION LOT NUMBER AND LOADER'S INITIALS 
CALIBER, MODEL AND TYPE OF CARTRIDGE CASE 
CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS 


MODEL AND TYPE OF SHELL ` 
CALIBER AND TYPE OF WEAPON 


ES ASS 


ТҮРЕ AND MODEL OE SHELL |—  —poLIVE DRAB (MARKING IN YELLOW) 


TYPE AND MODEL OF WEAPON 
— T nV r  [ oD J.  ə % 31.05 МАХ. 
YEAR OF MANUFACTURE 


SHELL, SEMIFIXED, HEAT, M67, FOR 105-MM HOWITZERS, M2A1 AND M4 


MODEL OF SHELL 
KIND OF FILLER 

pire AND TYPE OF WEAPON 
=a WEIGHT ZONE MARKING 


AMMUNITION LOT NUMBER AND LOADER'S INITIALS 
CALIBER AND MODEL OF CARTRIDGE CASE 
CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS 


YEAR OF MANUFACTURE ` PROPELLING CHARGE Low DRAB (MARKING IN VES 


TYPE AND MODEL OF WEAPON RA PD 108217A 
бе” F" E MC DC MA 


SHELL, SEMIFIXED, HE, M1, W/FUZE, PD, M51A4 (M48A2), .15 SEC. DELAY, FOR 105-MM HOWITZERS, M2A1 AND M4 


Figure 91. Ammunition for 105-mm howitzers M2A1 and M4. 
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AMMUNITION LOT NUMBER AND LOADER'S INITIALS MODEL AND TYPE OF SHELL 
CALIBER AND MODEL OF CARTRIDGE CASE KIND OF FILLER 


CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS TYPE AND CALIBER OF WEAPON 
° WEIGHT ZONE MARKING 


YEAR OF | 5 mme DRAB (MARKING IN YELLOW) 


MANUFACTURE : 
SHELL, SEMIFIXED, HE, М1, W/FUZE TSQ, M55A3 (M54), FOR 105-MM HOWITZERS, M2A1 AND M4 


PLUG 


l«— OLIVE DRAB (MARKING IN YELLOW)— 
MODEL OF SHELL 28.60 MAX. 
SHELL, SEMIFIXED, HE, M1, W/SUPPL CHG, W/O FUZE, FOR 105-MM HOWITZERS, M2A1 AND M4 


TYPE AND MODEL A 
OF WEAPON RA PD 104903A 


AMMUNITION FOR 105-MM HOWITZERS M2A1 AND М4. 


Figure 92. Ammunition for 105-mm howitzers M241 and M4. 
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CALIBER’ AND MODEL OF CARTRIDGE CASE 
AMMUNITION LOT NUMBER AND LOADER'S INITIALS 


CARTRIDGE CASE LOT NUMBER PALIBER AND TYPE RE WEAPON 
AND MANUFACTURER'S INITIALS MODEL OF SHELL 


KIND OF FILLER 
GREEN BANDS 


WEIGHT ZONE MARKING 


ЕЕ 31.08 МАХ. 


MODEL OF SHELL | 
YEAR OF MANUFACTURE RA PD 108219A 
үм AND MODEL OF WEAPON 


Figure 93. Shell, semifixed, gas, persistent, I1, M60, w/fuze, PD, M57, for 105-mm howitzers M2A1 and M4. 


LTL 


AMMUNITION LOT NUMBER AND LOADER'S INITIALS 
CALIBER, MODEL AND TYPE OF CARTRIDGE CASE 


CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS TYPE OF SHELL 
MODEL OF SHELL YELLOW BAND 


CALIBER AND TYPE OF WEAPON 


+— GRAY (MARKING IN YELLOW)—- 


30.49 MAX. 
YPE AND MODEL OF WEAPON 


YEAR OF MANUFACTURE RA PD 7247C 


Figure 94. Shell, semifixed, smoke, HC, BE, M84, w/fuze, PD, M54, for 105-mm howitzers M2.41 and M4. 
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„AMMUNITION LOT NUMBER AND LOADER'S INITIALS 
CALIBER AND MODEL OF CARTRIDGE CASE 


CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS uec ahh ШШЕ OP SHALL 
TYPE AND MODEL OF SHELL | CALIBER AND TYPE OF WEAPON 


| BLUE (MARKING IN WHITE) 
- 31.05 MAX. 


YEAR OF MANUFACTURE 
TYPE AND MODEL OF WEAPON 


RA PD 108256 


Figure 95. Shell, semifixed, TP-T, M67, for 105-mm howitzers M241 and M4. 
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TYPE AND MODEL OF SHELL 
STEEL BASE 


3E07: MAX «Án LL 


CALIBER AND MODEL OF CARTRIDGE CASE 
MANUFACTURER'S INITIALS, YEAR OF MANUFACTURE AND INSPECTOR'S INITIALS 


Figure 96. Cartridge, drill, M 14, w/fuse, dummy, M59, for 105-mm howitzers. 


MALLEABLE IRON 


—————— 


RA PD 89554B 


0Є1 


CALIBER AND MODEL OF CARTRIDGE CASE 


CALIBER AND TYPE OF WEAPON 
GB MX— 


WEIGHT OF.CHARGE 
MODEL OF WEAPON 
AMMUNITION LOT NUMBER 


MODEL OF WEAPON 

CARTRIDGE CASE LOT NUMBER 

3ND MANUFACTURER'S INITIALS RA PD 80790A 
Figure 97. Ammunition, blank, for 105-inm howitzers, 


(2) On the fuze (stamped 1n the metal): 

Type and model of fuze. (Since M48A2 and M51A4 fuzes may 
have an 0.05 or 0.15 second delay element, the length of delay 
is stamped on the fuze following the model number. In addi- 
tion to the stamping on the fuze, nondelay CP M78 fuzes 
have the tip painted white; tips of the M78. fuzes with 0.025 
second delay are not painted.) 


(3) On the base of the cartridge case: 
Ammunition lot number (stenciled ). 
Model of projectile (stenciled). 
Type and model of weapon (stenciled ). 
Caliber and model of cartridge case (stamped). 
Cartridge case lot number, including manufacturer's initials 
(stamped). 
Year of manufacture (stamped). 

b. AMMUNITION Lor NUMBER. А lot number is assigned to all ammu- 
nition at the time of manufacture. It is marked on every loaded complete 
round and on all packing containers. It is required for all purposes of 
record, including reports on condition, functioning, and accidents in 
which the ammunition 15 involved. 

c. WricHT-ZoNE MamnkINGS. It is not practicable to manufacture 
projectiles within the narrow weight limits required for accuracy of fire. 
Therefore they are grouped into weight zones and appropriate ballistic 
corrections are given in the firing tables for the variation in weight. 
The weight zone of the projectile is indicated thereon by squares of the 
same color as the original markings. There are one, two, three, four, 
or more such squares, dependent upon the weight of the projectiles. For 
the 105-mm howitzers, two squares denote “normal” or “standard” 
weight. Base-ejection and high-explosive-antitank shells do not have 
weight-zone markings. 

d. PAINTING. Artillery projectiles are painted primarily to prevent 
rust and secondarily to provide, by the color, a means of identification 
as to type. The color scheme is as follows: 

(1) High-explosive—olive drab, markings in yellow. 

(2) Casualty-gas—gray, markings in green; two green bands denot- 
ing a persistent casualty gas. 

(3) Harassing gas—gray, markings in red; two red bands denoting 
a persistent harassing gas. 

(4) Smoke—gray, markings in yellow; one yellow band to denote 
a smoke-producing filler. 

(5) Practice—blue, markings in white. 

(6) Drill or dummy (inert)—unpainted, because of cadmium-plated 
‘and bronze parts. Dummy or drill ammunition made of ferrous metals 
is normally painted black, markings being in white. 
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116. Caré, Handling, and Preservation 


a. Complete rounds and ammunition components are packed to with- 
stand conditions usually found in the field. Care must be taken to keep 
packing boxes from becoming broken or damaged. All broken boxes 
must be repaired immediately and all markings transferred accurately 
to the new parts of the box. Since explosives are adversely affected by 
moisture and high temperature, due consideration should be given to 
the following: 


(1) Do not break the moisture-resistant seal until the ammunition 
is to be used. 

(2) Protect ammunition, particularly fuzes, from sources of high 
temperature, including direct rays of the sun. More uniform firing is 
obtained if all rounds are at the same temperature. 


b. Do not attempt to disassemble any fuze. 


c. Before loading the complete round into the weapon, each of the 
components should be free of foreign matter, sand, mud, moisture, 
grease, etc. 


d. Do not remove protection or safety devices from fuzes until just 
before use. 


e. Explosive ammunition or components containing explosives must 
be handled with appropriate care at all times. The explosive elements in 
primers and fuzes are particularly sensitive to undue shock and high 
temperature. 


f. Rounds prepared for firing but not fired will be returned to their 
original condition and packings and appropriately marked. Such rounds 
will be used first in subsequent firings in order that stocks of opened 
packings may be kept at a minimum. 

д. Do not handle duds. Because their fuzes are armed, and hence 
extremely dangerous, duds will not be moved or turned, but will be 
destroyed in place in accordance with TM 9-1900. Unlike other fuzes, 
duds containing VT fuzes may be considered safe for handling 24 hours 
after the firing of the projectile, but they should be handled with care 
since they contain an unignited powder train and booster charge. 


117. Storage and Handling of VT Fuzes 


a. Precautions applying to other packed ammunition also apply to 
VT fuzes. In addition, storage temperature limits should be held within 
—20° and +130° F. Storage outside these limits for any length of time 
will result in permanent damage. The direct rays of the sun on VT fuze 
containers may cause the temperature inside the container to exceed 
130° F. and must be avoided. 
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b. УТ fuzes must be protected against dampness. Although the fuzes 
are nearly waterproof, any exposure to dampness may increase the num- 
ber of duds. Contact with rain or immersion in water will hasten 
deterioration. Particularly in tropical climates, 4he storage time of un- 
packed fuzes should be kept to a minimum. In other climates, fuzes 
can be safely used after two months storage outside of their packing 
containers but should be stored in the original sealed metal containers 
insofar as practicable. 

c. VT fuzes will withstand normal handling without danger of detona- 
tion or damage when in their original packing cqntainers or when 
assembled to projectiles. However, care should be taken not to strike 
or drop fuzes or fuzed rounds as these actions may increase the number 
of duds. A drop of four feet in certain positions may cause a dud. 
Rough handling may not decrease fuze safety but may increase the 
number of duds. | 

d. V T-fuzed ammunition may be safely transported short distances 
with normal care in handling. However, when such ammunition 1s to be 
transported considerable distances it may be advisable to remove the 
fuze from the shell and return the fuze to its original marked container. 
The supplementary charge and original fuze or closing plug (with 
gasket and spacer) should be reassembled to the shell, making certain 
that the supplementary charge is inserted properly (felt-pad end inner- 
most, lifting strap outermost). 

е. Fuzes and supplementary charges which have been removed from 
the shell will be packed in the containers from which VT {игез have 
been removed. The containers should be properly marked and returned 
to ordnance personnel for disposition. 

f. When rounds on which fuzes have been changed are returned to 
their containers, care must be taken to change markings on the con- 
tainers and boxes to conform with the change in ammunition. 

д. Rounds fuzed with VT fuzes must be specially padded when re- 
turned to their fiber containers. The U-shaped support which engages 
the wrench slots of time or impact fuzes will not fit the slots in VT 
fuzes and must, therefore, be omitted. The play that results is taken 
up by placing extra corrugated board pads under the base end of the 
projectile before closing the container. 


118. Authorized Rounds 


a. Ammunition authorized for use in the 105-mm howitzer M2AI 
is listed in Table III. Standard nomenclature, which completely identifies 
the ammunition, is used in the listing. | 

b. Some high-explosive shell М1 are loaded to provide а deep fuze 
cavity so that these shell can be used with either V'T fuzes, or upon 
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insertion of ‘a supplementary bursting charge of TNT, with other stand- 
ard fuzes. Rounds with this shell are not shipped completely assembled 
with the supplementary charge and standard impact, or time-and-impact, 
fuze. Such rounds are marked “W/SUPPL СНС” on the shell. Early 
shipments of deep cavity shell were assembled with or without supple- 
mentary charge but without fuze, the fuze hole being closed by a nose 
plug. Such shell are marked "FOR VT FUZE." 

c. For target and battery identification purposes, the HC smoke shell 
M84 may be converted by replacing the HC-filled canisters with canisters 
of the M2 type which contain colored-smoke mixtures. CANISTER, 
`М2, is provided in four colors of red, green, violet, and yellow, for such 
replacement in 105-mm howitzer smoke shell. Shell assembled prior to 
issue with colored-smoke-filled canisters are marked to indicate the color. 

d. FUZE, CP, M78 (T105), 0.025-sec delay, w/booster, M25 (T1E1) 
and FUZE, CP, M78 (T105), nondelay, w/booster, M25 (Т1Е1) 
(fig. 99) are authorized for use with high-explosive shell for the 
105-mm howitzers. These concrete-piercing fuzes, like the УТ Тигез, 
are issued separately for assembly in the field. 

e. For future manufacture of M60 chemical shell, the M51A4 fuze 
with O.15-second delay is authorized as standard and the M57 fuze is 
limited standard. 

f. FLASH REDUCER, М4, is provided for reducing flash during 
night firing for 105-mm howitzers, M2A1 and M4. | 


Table III. Authorized Ammunition for 105-mm Howitzer, M2A1 


Complete round Projectile 


- ; Action 
1 —— уотннента 
Standard шешесине Weight | Length | Weightas| Typeot | Weight E 
(b) | Gn) | fired Qb)| Her (Ib) ⁄ 


Service Ammunition? 


SHELL, semifixed, HE, | 42:00 | 31.07 | 33.00 TNT 4.84 SQ or 
M1, dual-gran, w/fuze, | 0.15 sec 
PD, M51A4, 0.15 sec, | delay. 
delay, for 105-mm how- | 
itzers, M2A7 and М4. | 

SHELL, semifixed, HE, | 42.06 | 31.07 | 33.00 | TNT 4.84 SQ or 
Mi, w/tfuzs, PD, 0.15 sec 
M51A4 (M48A2), 0.15 delay. 
sec delay, for 105-mm 
howitzers, М2А1 and 
M4. 

SHELL, semifixed, HE, | 42.06 31.07 | 33.00 | TNT 4.84 SQ or 
M1, w/fuze, PD, 0.15 sec 
M48A1, 0.15 sec delay, delay. 
for 105-mm howitzers, 

М2А1 and M4. 
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Table IIl. Authorized Ammunition for 105-mm Howitzer, M2441—Continued 


Standard nomenclature 


Complete round 


Weight | Length 
(ib) 


Cin.) 


Weight as 
fired (1b) 


Projectile 


Type of 
filler 


Аспен 
° 
Weight { 

(ib) uze 


Service Ammunition!—Continued 


SHELL, semifixed, HE, 
M1, w/fuze, PD, M48, 
0.05 sec delay, for 105- 
mm howitzers, M2A1 
and M4. 


SHELL, semifixed, HE, 
M1, dual-gran, w/fuze, 
TSQ,, M55A3, for 105- 
mm howitzers, M2AI 
and MA. 


SHELL, semifixed, HE, 
M1, w/fuze, TSQ, 
M55A3 (M54), for 
105-mm howitzers, 
М2А1 and M4. 


SHELL, semifixed, HE, 
М1, w/suppl chg and 
fuze, PD, M51A4 


(M48A2), 0.15 sec de- | 


lay, for 105-mm how- 
itzers, М2А1 and MA. 


SHELL, semifixed, HE, 
М1, w/suppl сїр and 
fuze, PD, M48A1, 0.15 
sec delay, for 105-mm 


howitzers, М2А1 апа | 


M4. 


SHELL, semifixed, HE, 
M1, w/suppl chg and 
fuze, TSQ, M55A3 
(M54), for 105-mm 
howitzers, M2A1 and 
M4. 


SHELL, semifixed, HE, 
M1, w/suppl chg w/o 
fuze, for 105-mm how- 
itzers, M2A1 and МА. 


SHELL, semifixed, HE, 
M1, w/o fuze, for VT 
fuze, for 105-mm how- 
itzers, М2А1 and M4. 


42.07 


42.06 


41.84 


41.84 


41.84 


40.06 


39.76 


31.07 


31.09 


31.09 


31.07 


31.07 


31.09 


28.60° 


28.60° 


33.00 


33.00 


33.00 


32.895 


32.89? 


32.80? 


33.125 


33.12* 


TNT 


TNT 


TNT 


TNT 


TNT4 


TNT 


ТМТ“ 


INT? 


4.84 SQ or 
0.05 sec 
delay. 


4.84 Time or 
SQ. 


4.84 Time or 
SQ. 


4.37% SQ or 
0.15 sec 
delay. 


4.373 SQ or 
0.15 sec 
delay. 


4.373 Time or 


SQ. 


4,37** | (VT; SQ 
or delay, 
or time 


or SQ.) 
4.3751 | (VT) 
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Table III. Authorized Ammunition for 105-mm Howitzer, M2A1—Continued 


Standard nomenclature 


Complete round 


Weight 
1 


(Ib) 


Length 
(in.) 


Weight as 
fired (1b) 


Projectile 


Type of 
filler 


Service Ammunition!— Continued 


SHELL, semifixed, HE, 
AT, M67, for 105-mm 
howitzers, M2A1 and 
M4. 


SHELL, semifixed, | 


smoke, WP, M60, w/ 
fuze, PD, M57, for 105- 
mm howitzers, M2A1 
and M4. 


SHELL, semifixed, 
smoke, FS, M60, w/ 
fuze, PD, M57, for 105- 
mm howitzers, M2AI 
and M4. 


SHELL, semifixed, gas, 
persistent, H, M60, 
dual-gran, w/fuze, PD, 
M57, for 105-mm how- 
itzers М2А1 and МА. 


SHELL, semifixed, gas, 
persistent, H, Mo, 
w/fuze, PD, M57, for 
105-mm howitzers, 
М2А1 and MA. 


SHELL, semifixed, gas, 
persistent, CNS, M60, 
w/fuze, PD, M57, for 
105-mm howitzers, 


M2A1 and, МА. 


SHELL, semifixed, 
smoke, HC, BE, M84, 
w/fuze, TSQ, M54, for 
105-mm howitzers, 
М2А1 and M4. 


SHELL, semifixed, 
smoke, yellow, BE, 
M84, w/fuze, TSQ, 
M54, for 105-mm how- 
itzers, М2А1 and M4. 
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36.89 


43.42 


43.93 


42.92 


42.49 


42.68 


41.94 


39.37 


31.05 


31.08 
31.08 


31.08 


31.08 


30.49 


29,12 


34.35 


34.85 


33.42 


33.42 


33.61 


32.87 


30.28 


Pentolite 


WP 


zc | 


CNS 


HC mix- 


ture 


Yellow 
smoke 
mixture 


Weight 
Gb) 


2.93 


4.06 


4.61 


3.17 


3.32 


7.50 


4.92 


Action 
o 
fuze 


Nondelay. 


SQ. 


SQ. 


SQ. 


Time or 


SQ. 


Time or 


SQ. 


Table III. ` Authorized Ammunition for 105-mm Howitzer, M2A1— Continued 


Complete round Projectile 
Standard nomenclature Action 
Weight | Length | Weight as| Type of Weight of 
(b) Gn.) | fired (1b) filler (b) mee 


Service Ammunition!— Continued 


SHELL, semifixed, | 3977 30.49 | 30.68 Red 5.32 Time or 
smoke, red, BE, M84, smoke SQ 
w/fuze, TSQ, M54, for mixture 


105-mm howitzers, | 
М2А1 апа М4. 


SHELL, semifixed, | 39.57 | 30.49 | 30.48 | Violet 5.12 Time or 


smoke, violet, BE, M84, h smoke SQ. 
w/fuze, TSQ, M54, for mixture|. 


105-mm howitzers, 
M2A1 and M4. 


SHELL, semifixed, | 39.57 | 30.49 | 3048 {Green 5.12 Time or 
smoke, green, BE, M84, | smoke | 50. 
w/fuze, TSQ, M54, for mixture 
105-mm howitzers, 

М2А1 and MA. 

SIIELL, semifixed, | 34.44 | 30.49 | 25.37 Black 0.148 | Time or 
propaganda, BE, M84, powder? SQ. 
w/fuze, T SQ, M54, for 
105-mm howitzers, 

M2A1 and М4. 
Practice Ammunition 

SHELL, .semitixed, |.3696 | 31.05 | 29.19 .|Inert 3.79- | None. 
ТР-Т, M67, for 105- material 
mm howitzers, M2A1 
and M4?. 

SHELL, semifixed, | 3722 | 31.07 | 33.00 [Inert 4.84 None. 
empty, МІ, w/fuze, material 


PD, M48, inert, for 
105-mm howitzers, 
M2A1 and M4. 


Blank Ammunition? 


AMMUNITION, blank, 6.24 6.02 Жанлы Ж eee ee e Aaen, 
for 105-mm howitzers. | i 
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Table III. *Authorized Ammunition for 105-mm Howitzer, M24 1—Continued 


Complete round Projectile А 
Standard nomenclature Term DX Ti WE e s 
Weight | Length | Weight as! Type of Weight D 
(Ib) Gin.) | fired Ub) | filler (Ib) 
Drill Ammunition 
CARTRIDGE, drill, M14, | 41.43 | 31.07 esu Joya oa d ИРИНЕ lek SE 
w/fuze, dummy, M59, | 
for 105-mm howitzers!?., 
CARTRIDGE, drill, M14, | 41.42 | 31.07 shaa farson aei vocent ноток 
w/fuze, TSQ, M54, in- 
ert, for 105-mm how- 
itzers?®, 
AT—antitank, PD—point detonating. suppl—supplementary. 
BE—base ejection. sec—second. TP-T—target-practice, with 
HE—high-explosive. SQ—superquick, . їгасег. 


TSQ—time and superquick 


1 Steel case rounds are substitute standard. 

?'The propelling charge is fixed, that is, not adjustable. 

3 As fired with fuze assembled as shipped. 

4 Does not include supplementary charge assembly, weight 0.295 pound. 

5 With closing plug 75—14—575A; with closing plug 75-14-575C, length is 29.73 inches. 
$ As fired with VT fuzes; weight with M48, M54, M51, M55 fuzes, 32.89 pounds. 

1 May be fired with impact, time, CP, or, VT sa éi 


8 Black powder ejection charge. 
9 Earlier projectiles were fitted with a dummy base fuze; present manufacture has a base plug. 
10 Body may be made of bronze or malleable iron. 


119. Interchangeability 


a. In addition to the rounds listed in Table IV, corresponding high- 
explosive rounds M1 for the 105-mm howitzer M3 also are authorized 
for use in the howitzers M2A1, as substitute standard. The rounds 
differ only in that those for the howitzer M3 have a five-section pro- 
pelling charge of quick-burning powder. While increments cannot be 
interchanged, an M3 howitzer round can be fired in the howitzer M2A1 
with any or all of its five charges. Firing data is obtained by applying 
appropriate corrections in FT 105—H-3 and in Changes No. 8 thereto. 

b. HE, AT rounds for the МЗ and for the M2Al and M4 howitzers 
are not interchangeable between howitzers. They will be fired only in 
the weapons for which designed in order that maximum penetration 
may be obtained and dangerous accidents avoided. 


120. Preparation for Firing 


а. GENERAL. Rounds for the 105-mm howitzer M2A1 require prepa- 
ration of shell, propelling charge, and fuze as described below, with the 
exception of the HEAT round M67, which has a fixed (nonadjustable) 
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propelling charge and single-action base fuze and is, therefore, ready 
for, fring upon removing packing material. 

Note. Upon removing a round from its fiber container, withdraw the U-shaped 
packing stop, when this stop is present, from the fuze wrench slots in the fuze. 
This stop i¥ used with the packed projectile to prevent the fuze from touching the 
separating partitions in the center of the fiber container or from touching the ends 
of containers. Serious damage may result if this stop is not removed before firing. 

b. SHELL. (1) Rounds to be fired with their original fuzes require 
only the adjustment of fuzes as described in paragraph 121. 

(2) To prepare rounds for firing with CP fuzes (fig. 99), proceed 
as follows: 

(a) Place round to be refuzed on its side. Protect the primer in the 
base of the cartridge case from being struck or damaged and the 
cartridge case from being dented. 

(b) The booster set-screw, when present, must be loosened or re- 
moved. Loosen the set-screw with a screw driver which fully fits the 
screw. 

(c) Insert fuze wrench M16 (fig. 39), provided for the purpose, in 
the fuze slots and strike the wrench sharply іп a counterclockwise 
direction to loosen the fuze from the shell, taking care to avoid striking 
any part of the fuze. Remove the fuze. If the booster comes out with 
the fuze, proceed to step (е) below. 

(d) Remove the booster, using the booster end of the fuze wrench 
M16. 

(e) Examine the fuze threads in the shell and the threads on the 
booster M25 and fuze M78 to insure that they are in good condition. 
Do not use components with damaged threads. 

(f) Remove the safety pin from the booster M25 and screw the 
booster into the booster cavity of the shell. Tighten the booster firmly 
with the booster end of the fuze wrench. Boosters which are issued 
without safety pins should not be used. 

(g) Screw the fuze M78 into the fuze cavity and tighten it securely. 
Make sure the fuze shoulder seats firmly against the nose of the shell. 
There should be no space between the fuze shoulder and the shell. 
Do not stake the fuze to the shell. 

(A) If possible, the booster screw, when present, should be screwed 
back into the shell. 

(3) Deep-cavity shell issued with standard impact and time-and- 
impact fuzes are prepared for firing with VT fuzes as follows: 

(a) Remove assembled fuze, using a fuze wrench and' turning, with 
fuze up, in counterclockwise direction. (As the fuze is staked to the 
shell, it may be necessary to strike the handle of the wrench sharply 
to loosen it). 

Note. Do not remove the wax plug from the set-screw hole in the front of the 
shell; all shell of new manufacture will omit this hole. 
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(b) Remove the supplementary charge by means of its cloth tape loop. 

(c) Inspect the cavity for damage. Remove any loose material from 
the cavity. If the HE filler around the cavity appears to have been 
broken, reject the shell. If any HE is found adhering to the threaded 
portion of the shell throat, remove it with a pointed instrument made 
of wood or a nonferrous metal. | 

(d) Screw in the VT fuze by hand. If binding occurs, inspect the 
fuze cavity, and threads of both fuze and shell Reject whichever is 
at fault. 

(e) Tighten the fuze to the shell with the petal fuze wrench M18 
(fig. 39), issued with boxes of VT fuzes. Use only such force as can 
be applied by hand to the fuze wrench handle. If the fuze cannot be 
tightened to form a good seat between the shell and fuze, reject the 
component at fault. Do not hammer on the wrench or use an extension 
handle. Do not stake the fuze to the shell under any circumstances. 

(4) To prepare shell marked “FOR VT FUZES” for firing with 
such fuzes— 

(a) Remove the closing plug and gasket, and supplementary charge 
if one is present. 

(b) Inspect the fuze cavity. 

(с) Assemble the fuze to the shell as outlined in step (3) (d) and (e) 
above. 

(5) To prepare shell marked “FOR VT FUZE" for firing with time 
or impact fuze— 

(a) Remove the closing plug and gasket. 

(b) Inspect the fuze cavity. 

(c) Properly insert supplementary charge (felt-pad end innermost 
and lifting strap outermost). 

(d) Assemble the fuze to the shell in the usual way. 

c. PROPELLING CHARGE. Adjust the propelling charge for the zone to 
be fired. (An exception is HE, AT, semifixed shell M67 which has a 
nonadjustable charge.) Proceed as follows: Remove the projectile from 
the cartridge case, being careful not to damage the lip of the case. 
If the lip is damaged, the round may jam in the chamber of the 
howitzer. Withdraw the increments from the cartridge case, and remove 
and discard those increments numbered higher than the zone to be fired 
by cutting or breaking the twine between the designated zone and the 
higher numbered increments. Reassemble the remaining increments 
(from 1 up to and including the number of the zone to be fired) in the 
cartridge case in their original numerical order with the number of each 
increment uppermost. For example, when adjusting the seven-section 
charge for zone 4, increments 5, 6, and 7 will be removed and the 
remaining increments 1, 2, 3, and 4 will be reassembled in the cartridge 
case. The round, insofar as the propelling charge is concerned, is now 
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ready for firing. When firing the full (outer zone) charge, no adjust- 
ment is required, the full charge as issued being used. 

d. Fuzes. Fuzes M62, and M62A1 and M91, single-action, base- 
detonating types; fuze M57, a single-action point fuze; and VT fuzes, 
which by their nature are automatic or self-setting types, do not require 
preparation for firing. Other fuzes used with ammunition described in 
this section require adjustment of setting as described in paragraph 121. 


121. Fuzes 


a. GENERAL. А fuze is a mechanical device used with a projectile to 
explode it at the time and under the circumstances desired. 

b. CLASSIFICATION. Fuzes are classified according to their manner of 
action as "time" or “impact.” Time fuzes are either automatic, self- 
acting types which function on approach to the target (“variable time"), 
or adjustable types which contain a graduated element in the form of a 
compressed black powder train or mechanism similar to clockwork, to 
explode the shell a certain number of seconds after firing. Impact fuzes 
function when the projectile strikes a resistant object. Impact types are 
classified according to rapidity of action as superquick, nondelay, and 
delay. According to their location on the projectile, detonating fuzes 
are known as point-detonating (PD) or base-detonating ( BD). 

c. BORESAFE AND NONBORESAFE. A boresafe (detonator-safe) fuze is 
one in which the explosive train is so interrupted that prior to firing 
and while the projectile is still in the bore of the cannon, premature 
action of the bursting charge is prevented should any of the more 
sensitive elements, primer and/or detonator, malfunction. The fuzes 
are classified as follows: | 


Boresafe Nonboresafe 
FUZE, PD, M51A4 (M48A2) FUZE, PD, M57 (Not considered bore- 
FUZE, PD, M48A1 safe because it is used in conjunction 
FUZE, PD, M48 with the nonboresafe booster M22 
FUZE, PD, M54 assembled to the shell.) 


FUZE, PD, M55A3 (M54) 
FUZE, PD, M51A4 
FUZE, CP, M78 (T105), 
w/booster, M25 (Т1Е1) 
FUZE, VT, M97 (T80E9) 
FUZE, BD, M62 
FUZE, BD, M62A1 
FUZE, BD, M91 


Caution. Fuzes will not be disassembled. Any attempt to disassemble 
fuzes in the field is dangerous and is prohibited except under specific 
directions from the Chief of Ordnance. 

d. Fuze, M48, M48A1, M48A2 or М51А4. (1) Description. This 
fuze (fig. 98), shown as issued fitted to the projectile in figure 91, is a 
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M55A3 TSQ FUZE RA PD 109516 
Figure 98. PD and SQ Fuses. 


combination superquick and delay type. The delay action for fuze M48 
is 0.05 second; for fuze M48A1, 0.15 second. Fuze M48A2 is manu- 
factured with 0.05-second or with 0.15-second delay, dependent on the 
lot. The M51A4 differs from the M48A2 by having a booster assembled 
to it and handled as a unit with the fuze. On the side of the fuze, near 
the base, is a slotted “setting sleeve" and two registration lines. One 
line is parallel to the axis of the fuze and marked “S.Q.” (superquick), 
the other at right angles thereto and marked "DELAY." To set the 
fuze, the setting sleeve 15 turned with a screw driver or similar instru- 
ment, for example fuze wrench M18, so that the slot is alined with 
"S.Q." or “DELAY,” whichever is required. The setting is made any 
time before firing, even in the dark, by noting the position of the slot 
parallel to the fuze axis for “S.Q.” at right angles thereto for ‘““DE- 
LAY." It should be noted that, even though set superquick, this fuze 
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wil function with delay action should the superquick action fail to 
function. 

(2) Preparation for firing. Prior to firing, it is only necessary to set 
the fuze as described above, and this only when delay action is required, 
since, as shipped, the fuze is set superquick. 

e. TSQ Fuze M54 ок M55A3. (1) Description. This fuze (fig. 98), 
shown as issued assembled to the projectile in figure 92, is a combina- 
tion time and superquick type. The M55A3 differs from the M54 by 
having a booster attached to it. The M54 is used with base-ejection 
shell whereas the M55A3 is used with high-explosive shell. A safety 
wire extends through the fuze to secure the time plunger during ship- 
ment. The fuze has two actions, time and superquick. The superquick 
action is always operative and will function on impact unless prior 
functioning has been caused by time action. Therefore, to set the fuze 
for superquick action, it is required that the time action be set either 
at safe (S) or for a time longer than expected time of flight. The time 
train ring graduated for 25 seconds is similar to that of other powder 
time train fuzes. To prevent extremely short time action, an internal 
safety feature prevents the time action from functioning, should the 
fuze be set for less than 0.4 second. As shipped, the fuze is set safe (S). 
The fuze is set for time by means of a fuze setter (M14 or M22) 
(par, 131). 

(2) Preparation for firing. Prior to firing, with either superquick 
or time setting, the safety pull wire must be withdrawn from the fuze 
by pulling the lower end of the wire from the hole and sliding the wire | 
off the end of the fuze. If superquick action is required, the graduated 
time ring can be left as shipped at safe (S) or set for a time greater 
than the expected time of flight, using fuze setter M14 or M22 (par. 131). 

Note. If the fuze is prepared for firing and is not used, it will be reset safe (S) 
and the safety pin replaced in.its proper position before returning the round to its 
container, 

f. PD Fuze M57. (1) Description. This fuze is a superquick type 
similar in appearance to fuze M48, M48A1, M48A2, or M51A4 except 
for the marking and the absence of the delay element assembly and 
setting sleeve. 

(2) Preparation for firing. This fuze, being a single-action type, re- 
quires no setting or other special preparation for firing. 

g. Fuze M62, M62A1 or M91. This fuze is assembled in the base 
of the antitank projectile (HEAT, Shell M67) and is known as a base- 
detonating (BD) fuze. It functions upon impact with nondelay action. 
Because of its location, the fuze is not visible. M91 differs from the 
M62 and M62A1 by having a tracer in its base end.” © 

h. Fuze CP M78 (T105). This concrete piercing fuze (fig. 99) con- 
sists of a solid, hardened steel nose plug with a detonator assembly in 
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1.60 25:3:48 


RA PD 104830 


Figure 99. Fuse, CP, M78. 


its base 'equipped to function with 0.025 second delay (for fire for 
effect), or with nondelay action (for spotting purposes), as marked on 
the individual fuze. To facilitate identification, the tip of the nondelay 
fuze is painted in white whereas the tip of the 0.025 second delay fuze 
is unpainted. Since these are single-action fuzes and there are no 
external safety devices, no preparation for firing is required. 

1. VT Fuze M97 (T80E9). (1) Description. The VT fuze M97 isa 
proximity fuze without impact element, and is provided for. use in 
terrestrial fire with deep-cavity high-explosive shell (without supple- 
mentary charge). It is essentially a self-powered radio transmitting and 
receiving unit. In flight, the armed fuze broadcasts radio waves. When 
any part of the radio wave front is reflected back from the target, it 
interacts with the transmitted wave. When the ripple or beat of this 
interaction reaches a predetermined intensity, it trips a switch which 
closes an electric circuit and initiates detonation of the fuze explosive 
train. Boresafety 15 provided by an arming switch which delays arming 
of the fuze for approximately five seconds. When armed, the fuze will 
function on close approach to any object capable of reflecting the 
transmitted waves. - | 

(2) Preparation for firing. Since all functioning within the fuze is 
automatic, no adjustment in preparation for firing 1s required. It should 
be noted that the fuze will function properly at temperatures within 
O° and 120? F., and should not be used outside these limits. Also, if 
the fuzed round is loaded into the chamber of a hot gun and not fired 
before 30 seconds, the fuze probably will cause either an early burst 
or a dud. 

j. PRECAUTIONS TO BE OBSERVED IN Firinc, M48, M51, M55 AND 
M57 Series Fuzes. If M48, M51, M55, and M57 series fuzes are fired 
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during extremely heavy rainfall, premature functioning may occur which 
will result in an air burst. The rainfall necessary to cause such malfunc- 
tioning is comparable with the exceedingly heavy downpours commonly 
occurring during summer thundershowers. In the case of M48 and M51 
series fuzes, occurrences of prematures may be prevented when firing 
under the conditions described above by setting the fuze for delay 
action, making the SQ action inoperative. The M55 and M57 fuzes 
cannot be remedied, however, since the SQ action is always operative. 


122. Packing 


Rounds for the 105-mm howitzer are packed in the individual fiber 
container M105, in which the shell is seated in an inverted position 
(nose within the cartridge case neck). Outer packing consists of two 
types: For shipment to areas where extraordinary protection against 
moisture is required, rounds in the fiber container are packed in the 
gasket-sealed metal container M152 (fig. 100); for other areas, the 
standard packing consists of a wooden box holding two rounds, each 
in its individual fiber container (fig. 101). Weights vary somewhat, 
dependent upon the type and model of rounds. The two-round wooden 
box weighs approximately 120 pounds with a volume of 1.8 cubic feet; 
the metal container packing weighs approximately 71 pounds with a 
volume of 0.8 cubic feet. 


123. Subcaliber Ammunition 


a. GENERAL. SHELL, fixed, practice, M92, w/fuze, PD, M74, for 
37-mm subcaliber guns, M12, M13, M14, M16, and M1916 is standard 
for use in the 37-mm subcaliber gun for this howitzer. SHELL, fixed, 
practice, M63 Mod 1, for 37-mm subcaliber guns, M12, M13, M14, 
M15, M16, and M1916 is substitute standard. The rounds are issued 
in the form of fuzed rounds of fixed ammunition (fig. 102). Both 
projectiles have a black powder charge which serves as a spotting charge, 
but the shell M92 is fitted with a point-detonating fuze whereas the 
M63 Mod 1 has a base-detonating fuze. 


b. PAcKiNG. The M63 Mod 1 rounds are packed 10, 25, or 40 rounds 
per box. M92 rounds are packed 40 per box. The 40-round box for the 
M63 Mod 1 round has a volume of 1.2 cubic feet and weighs, when 
loaded, about 76 pounds. The same packing for M92 rounds has a 
volume of 1.5 cubic teet and weigns approximately 95 pounas. Volume 
of the 25-round pack for M63 Mod 1 rounds is 1.3 cu ft; weight is 
about 72 pounds, while corresponding data for the 10-round pack are 
0.7 cubic feet and 46 pounds. Complete packing data are published in 
ORD 11 SNL R-1. 
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AIC SYMBOL 
I—WEIGHT ZONE 
ND OF BURSTING CHARGE 


AMMUNITION LOT NUMBER 
TYPE AND MODEL OF FUZE (INCLUDING LENGTH 


OF DELAY FOR M48 SERIES FUZES) 


MONTH AND YEAR LOADED 


Figure 101, Long 2-round box, for 105-mm howitzer ammunition, 


ICC FREIGHT CLASSIFICATION SHIPPING NAME 


BLUE BAND AND VERTICAL END CLEATS PAINTED BLUE 
WHEN BOX CONTAINS PRACTICE AMMUNITION 
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8rL 


CALIBER AND MODEL OF CARTRIDGE CASE 
CARTRIDGE CASE LOT NUMBER AND MANUFACTURER'S INITIALS 


AMMUNITION LOT NUMBER MARKED ON REVERSE 


KIND OF FILLER 
/ MODEL OF SHELL 
CALIBER AND TYPE OF CANNON 


— — ышын 
YEAR OF MANUFACTURE pd IN WHITE) 
7.21 MAX 


"SHELL, FIXED, PRACTICE, M92, W/FUZE. PD, M74 FOR 37-MM SUBCALIBER GUNS, M12, M14, M16 AND M1916 


AMMUNITION LOT NUMBER AND "BLK. PDR." MARKED ON REVERSE 


Lr (MARKING IN WHITE) ——= 


8.98 MAX. 


RA PD 65197B 
SHELL, FIXED, PRACTICE, M63 - MOD 1, W/FUZE; BD, PRACTICE M58 FOR 37-MM SUBCALIBER GUNS, M12, МІЗ, M14, MI6 AND M1916 


Figure 102. Ammunition for 37-mm subcaliber guns. 


Section XXIII. SIGHTING AND FIRE CONTROL EQUIPMENT 


124. Arrangement of Sighting and Fire Control Equipment 


а. APPLICATION. (1) The telescope mount M21A1 with panoramic 
telescope M12A2 and instrument light M19, the range quadrant М4А1 
and the telescope mount M23 with instrument light M36 and elbow 
telescope M16A1D comprise the on-carriage sighting equipment used 
with the 105-mm howitzer M2A1 and 105-mm howitzer carriages М2А1 
and M2A2. The same equipment with the exception of the telescope 
mount M23 and elbow telescope MI6A1D are furnished for the howitzer 
mounts M4 and M4A1. The telescope mount M42 and elbow telescope 
M16A1C are furnished for the howitzer mounts M4 and MAAT. 

(2) For a list of off-carriage sighting and fire control equipment see 
paragraph 6e. For description of the graphical firing table, refer to 
TM 9-524 or TM 9-526. : 

b. TELEScoPE Mount M21A1 wirH Panoramic TELESCOPE M12A2. 
The telescope mount M21A1 with panoramic telescope M12A2 are used 
for aiming the howitzer in azimuth for either direct or indirect fire. 

c. RANGE Quaprant M4A1. The range quadrant M4A1 is used to 
lay the howitzer in elevation. 

d. TELEscopE Mounts M23 anb M42 wiru ELsow TELESCOPES 
M16A1D Амр M16AI1C. These mounts with their respective telescopes 
are used in laying the howitzer for elevation when using the two-man, 
two-sight system of direct fire on moving targets as described in para- 
graph 127d. | 


125. Telescope Mount M21A1 


The telescope mount M21A1 (figs. 103 and 104) is bracketed to the 
left side of the howitzer cradle and is centered about a prolongation 
of the cradle trunnion passing through the centering hole in the bracket. 
The panoramic telescope and the telescope mount provide the sighting 
element for laying the howitzer in direction. The mount consists princi- 
pally of longitudinal-leveling mechanism, a cross-leveling mechanism, an 
azimuth compensating mechanism, and a telescope socket (fig. 104). 
The azimuth compensating mechanism, including the actuating arm, 
bearing, and pivots, provides a means of transmitting the motion of the 
barrel to the mount so that any deviation in deflection, due to elevating 
the barrel, may be corrected. The cross- and longitudinal-leveling mecha- 
nisms provide a means of overcoming errors due to cant by leveling the 
mount to permit setting off true deflections on the panoramic telescope. 
A pair of indexes are provided on the rocker and actuating arm of the 
telescope mount (fig. 104) to indicate a coarse setting when the mount 
and the telescope are in the proper relation to the axis of the bore. The 
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ELEVATION KNOB RA PD 60412 
Figure 103. Telescope mount M2141. 


fine setting is obtained by matching indexes on the end of the elevation 
worm (fig. 103). The settings are secured against accidental movement 
by a clamp assembled to the end of the elevation worm and to the 
bracket. The panoramic telescope is secured in position in the socket 
by means of a retaining shaft which is rotated by a wing knob (fig. 103). 
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RA PD 60413 
Figure 104. Telescope mount M2141 with panoramic telescope M1242. 


PANORAMIC TELESCOPE, M12A2 
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126. Panoramic Telescope M12A2 


a. The panoramic telescope M12A2 (fig. 105) is a 4-power fixed-focus 
vertical telescope of the periscopic type with a rotating head and azimuth 
mechanism by which the line of sight may be directed to any desired 
azimuth. It also has a movable prism which permits the line of sight to 
be elevated or depressed through a limited angle (2-300 mils from the 
zero position) as required to keep the aiming point within the field 
of view. The line of sight 15 elevated or depressed by turning the eleva- 
tion knob (fig. 105) located at the top of the panoramic telescope. The 
“zero setting (at the center of the 600 mil movement) is indicated when 
the coarse elevation index lines on the rotating head and the index lines 
on the elevation micrometer are matched, but the angles of depression 
or elevation cannot be measured as no scales are provided. The azimuth 
scale consists of a circular ring graduated into 64 divisions of 100 mils 
each, and is numbered every 400 mils progressively from O to 3,200 in 
two consecutive semicircles. The motion of the azimuth worm knob, 
or the azimuth micrometer knob, is imparted to the rotating head and 
azimuth scale. The azimuth micrometer is clamped to the micrometer 
knob by the two screws in the end of the knob. Adjustment can be 
made by loosening these two screws and shifting the micrometer. The 
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Figure 105. Panoramic telescope M 1242. 
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Figure 106. Reticle pattern, panoramic telescope M12A2. 
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Figure 107. Instrument light M19. 
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micrometer is graduated into 100 divisions representing ' mil each. 
The azimuth micrometer index (fig. 105) is adjustable in relation to 
a fixed scale graduated on the worm throwout lever. The latter scale is 
provided to set off. deflections up to 20 mils right or left. 

b. The reticle (fig. 106) is gridded with horizontal range lines indi- 
cating ranges from O to 1,200 yards in increments of 200 yards and 
with vertical lines indicating deflections from O to 40 mils either right 
or left of the center (zero) line in increments of 10 mils. This type of 
reticle permits use of the telescope and its mount in the one-sight, one- 
man system of direct laying. The reticle 15 graduated for ranges cor- 
responding to charge 5, HE shell M1, and is so marked. At short ranges 
(under 2,400 yards) the glevations for charge 7, HE shell M1, are 
almost exactly half those for charge 5. Hence, the reticle can be used 
for charge 7 by laying with half the true range. 

c. The panoramic telescope M12. 2 is constructed so as to utilize the 
45-degree offset position of the telescope socket in the body of the 
mount. This permits the gunner to be in an easier position when looking 
through the instrument. The instrument light M19 (fig. 107) 1s provided 
for the illumination of the reticle, the scales, and the indexes of the 
panoramic telescope M12A2, and the elevation index and level bubbles 
of the telescope mount M21A1. 


127. Operation 


a. TELESCOPE ExTENSION. If the telescope extension is to be used, 
loosen the housing clamping screw (fig. 103) and lift out the telescope 
socket. Position the end of the extension in the housing and tighten 
the housing clamping screw. Loosen the clamping handle on the exten- 
sion and position the telescope socket on the extension. Tighten the 
clamping handle. 

b. TELESCOPE INSTALLATION. To place the telescope in its socket, re- 
move the telescope from the carrying case, turn the wing knob on the 
mount to its extreme counterclockwise position, and place the telescope 
gently in the socket. Exert slight downward pressure to insure that the 
telescope is properly seated. Release the wing knob. Uncover both levels 
of the telescope mount. Operating procedure depends upon whether direct 
or indirect laying is to be employed, instructions for which are given 
separately. 

c, Direct Layinc—OneE-MaAn, ONE-SiGHT SvsTEM. Set the fine and 
coarse elevation indexes on the panoramic telescope rotating head at 
zero, and leave them in this position. Match the indexes on the actuating 
arm and rocker and on the end of the elevation worm of the telescope 
mount by means of the longitudinal-leveling knob, and clamp them in 
this position with the wing screw. Cross-level the telescope mount. 
Cross-leveling of the telescope mount is maintained throughout direct 
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fire only as necessary to keep the range lines of the reticle approximately 
horizontal to prevent erroneous range applications. Set the azimuth 
micrometer scale to zero opposite the fixed index. Lateral deflections up 
to 40 mils either right or left may be read directly from the reticle, thus 
eliminating the necessity for using the azimuth mechanism. 

d. Direct Layinc—Two-Man, Two-SicHT System. The gunner 
follows the target with the appropriate lead, using the reticle of the 
panoramic telescope and the traversing handwheel on the howitzer 
carriage. The No. 1 cannoneer follows the target with the appropriate 
range line of the reticle in the elbow telescope M16AID by rotating 
the elevating handwheel on the right of the howitzer carriage. 

e. INDIRECT Layinc. (1) Set the deflection (firing angle) on the 
azimuth and azimuht micrometer scales. Disregard the red markings on 
the scale since the firing angle is always a clockwise angle. 

(2) Center the bubbles in the cross- and longitudinal-level vials and 
keep them continuously centered during fire by means of the cross- and 
longitudinal-leveling mechanism knobs. 

(3) Operate the traversing handwheel on the howitzer carriage so 
that the zero vertical line of the telescope reticle remains continuously 
on the aiming point. It is not necessary to bring the aiming point exactly 
on the zero horizontal line, but if the aiming point does not fall within 
the field of view, rotate the telescope’s elevation knob until it does. 
This procedure is permissible in indirect fire only. 

f. CHANGES IN DEFLECTION. With the deflection set on the telescope 
and the micrometer scale set to zero opposite the fixed index, rotate 
the azimuth micrometer index, by means of the azimuth worm knob, 
in the proper direction the required number of 1-mil divisions. 

g. For TraveL. Turn the wing knob counterclockwise and lift out the 
telescope. Remove the telescope extension. Place the telescope and extension 
in the panoramic telescope case. Protect both levels by closing their covers. 


128. Test and Adjustment 


а. GENERAL. In general, the sighting equipment is correct inthe following: 

(1) Direction. 1f the deflection scales read zero when the line of 
sighting is in a plane parallel to the vertical plane passing through the 
axis of the bore. | 

(2) Elevation. If the algebraic sum of the site and elevation settings 
indicates the same angle above or below the horizontal that is measured 
with the gunner's quadrant on the leveling plates on top of the breech 
ring. In the case of direct laying with the elevation indexés of the 
panoramic telescope set at zero and with the elevation indexes of the 
sight mount in coincidence, when the planes of sighting through the 
zero range line of the panoramic and elbow telescopes is parallel to the 
axis of the bore. 
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(3) Laying. 1f there is no lost motion between the sighting and laying 
equipment and the tube. In direct laying, the range lines of the elbow 
and panoramic telescope must be kept horizontal in order that the proper 
range and angle of site will be laid on the target. 


b. Equipment. Equipment used in testing the sights consists of bore 
sights and a gunner's quadrant. The target for bore sighting may be 
a terrain object approximately 2,000 yards away, or a test target at 
least 50 yards distant. Bore sighting may be done without the issue 
bore sights by removing the firing lock and sighting through the firing 
pin hole in the breechblock bushing, or through a brass cartridge case 
with the primer removed, using improvised cross hairs at the muzzle. 
The same testing target cannot be used for the various panoramic tele- 
scopes which may be encountered. Exercise care to use the target pre- 
pared for the telescope actually in use. Paragraph 133 provides the 
correct dimensions for testing target for the panoramic telescopes which 
may be used with this matériel. 


c. Lost Morion. (1) The worm gears of the sighting and laying 
equipment should be tested periodically for lost motion. The effect of 
small amounts of lost motion may be eliminated by habitually making 
the last movement always in the same direction. The last movement in 
setting and laying for deflection should be from left to right. The last 
movement in setting the scales should be in the direction of increasing 
the reading. Lost motion in the elevating mechanism of the carriage may 
be taken up by moving the elevating handwheel against the greatest 
resistance. 


(2) If an appreciable degree of lost motion exists in the sighting and 
laying equipment, adjustment should be made without delay by ordnance 
personnel. The artillery mechanic is authorized to correct looseness of 
the panoramic telescope in the socket of the mount by an adjustment 
of the tangent screws. Exercise care that there 15 no undue pressure by 
either tangent screw. The panoramic telescope must seat firmly without 
binding. 

d. LEVELING THE CARRIAGE. In bore sighting and testing, the trun- 
nions should be leveled, and it is desirable that the piece be in the center 
of the traverse. The trunnions should be leveled by leveling the ground 
under the trails or by blocking the lower trail to the height of the higher 
trail. The leveling of the trunnions should be checked with a gunner's 
quadrant on the breech ring in conjunction with a machined steel plate 
or a piece of plate glass. ` 


e. TELESCOPE MouNT AND PANORAMIC TELESCOPE. Periodically, and 
whenever the mechanism is found to be out of adjustment, a detailed 
test and adjustment should be made as explained below. 
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(1) Cross and longitudinal levels of the telescope mount. Remove the 
telescope from the telescope mount and cross-level the telescope mount. 

(a) Place a gunner’s quadrant (set for zero elevation with the cor- 
rection, if any, applied) on top of the telescope socket parallel to the 
axis of the bore, and center the quadrant bubble by means of the 
longitudinal-level knob. (A machined steel plate or a piece of plate glass 
placed on the po d ‘surface of the mount will provide a surface for 
seating the gunner's quadrant.) Note the position of the bubble in the 
longitudinal level. If the bubble is not centered by over one graduation, 
adjustment may be made by responsible battery personnel or by the 
ordnance personnel. 

(b) With the telescope mount vertical, place a gunner's quadrant (set 
for zero elevation with the correction, if any, applied) on the top of 
the telescope socket parallel to the axis of the howitzer trunnions, and 
center the quadrant bubble by means of the cross-level knob. If the 
cross-level bubble is not centered, adjustment may be made by responsible 
battery personnel or by the ordnance personnel, as in step (1) (а) above. 

(2) Elevation indexes of the telescope mount. Level the howitzer with 
the gunner's quadrant and center the cross- and longitudinal-level 
bubbles. Clamp the elevation worm in position with the wing screw. 
The elevation indexes on the actuating arm and rocker and on the 
elevation worm of the mount should coincide. If they do not, adjust the 
actuating arm and rocker indexes by loosening the two screws on the 
adjustable index and slide the movable index into coincidence with the 
fixed index, tighten the screws, and recheck the level bubbles. To adjust 
the indexes on the elevation worm, loosen the clamping nut in the 
elevation knob and slip the index until it matches the index on the 
clamp. Tighten the nut in the elevating knob. 

(3) Panoramic telescope M12.42. With the elevation indexes of the 
telescope mount in coincidence, the trunnions level, and the cross-level 
bubble centered, bore sight on the testing target or the terrain object 
(see par. 133). 

(a) For elevation. With the elevation knob, place the zero range line 
(optical center) of the reticle on the corresponding line of the testing 
target or on the terrain object. The elevation micrometer and the eleva- 
tion index should indicate zero. If the elevation micrometer does not 
indicate zero, loosen the screws in the end of the elevating knob and, 
holding the knob, slip the micrometer until the zero graduation coincides 
with the’ index. Then tighten the screws and recheck. If the coarse 
elevation index does not indicate zero, the adjustment should be made by 
ordnance personnel. 

(b) For direction. With the azimuth worm knob, place the vertical 
line (optical center) of the reticle on the corresponding line of the 
testing target or on the terrain object. When the vertical line (optical 
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center) of the reticle is placed on the corresponding line of the testing 
target or on the terrain object and zero is not indicated on either one 
or both of the scales, they may be brought to zero by loosening appro- 
priate screws, slipping the scales into coincidence, and retightening. 


129. Range Quadrant M4A1 


a. DESCRIPTION. Range quadrant M4A1 (fig. 108) is mounted on the 
right side of the howitzer cradle and provides the means for laying the 
howitzer in elevation. The range quadrant 1s lighted by a built-in system 
supplied by four flashlight batteries, BA—30, which are mounted in a 
compartment of the quadrant. The range quadrant includes: 

(1) An angle of site level for applying elevation and site. 

(2) A cross level and leveling mechanism for applying elevation 
and site in a vertical plane. I 

(3) Angle of site and angle of elevation mechanisms which introduce 
and add algebraically their respective elements of data. 

(4) Canvas cover M411 is provided for the range quadrant M4A1 
and the telescope mount M23 with elbow telescope M16A1D. These 
covers should be used when it is necessary to have the instruments 
setup in position while not in actual use. 
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Figure 108. Range quadrant M4A1. 
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b. OPERATION. (1) To operate the range quadrant, either of the two 
following combinations of data may be employed: 

(a) Angle of site in mils, angle of elevation in mils. 

(b) Quadrant elevation in mils set as angle of elevation with the 
angle of site set at normal (300), since the quadrant elevation already 
includes any necessary angle of site. 

(2) Having made the necessary settings in accordance with the 
combination selected from the above listing, cross-level the range quad- 
rant by means of the cross-leveling knob. Then elevate or depress the 
howitzer until the longitudinal-level bubble is centered, checking the 
cross-level bubble at all times. The howitzer is then properly laid in 
elevation. Maintain both bubbles in their centered position as long as 
firing is continued. e 

(3) For travel, close the covers on the level vials. 

с. TEST AND ADJUSTMENT. Level the howitzer and carriage horizon- 
tally (axis of bore and axis of trunnions). Center the cross-level bubble. 

(1) Elevation scales. Center the longitudinal-level bubble, and note 
if the elevation scale and micrometer both read zero. If the elevation 
scale does not read zero, loosen the screws in the index plate апа move 
the index opposite the zero graduation; tighten the screws and recheck. 
If the elevation micrometer does not read zero, loosen the three screws 
in the knob and, without moving the knob, slip the zero of the micro- 
meter into coincidence with the index; tighten the screws and recheck. 
The scale and micrometer should read zero simultaneously. 

(2) Angle of site. With the howitzer at zero elevation, the elevation 
scales at zero, the cross-level bubble centered, and the longitudinal-level 
bubble centered, the angle of site scale should read 3 (300) and the 
angle of site micrometer should read zero. If the angle of site scale does 
not read 3 (300), loosen the two nuts on the scale and move the figure 3 
into coincidence with the index. If the angle of site micrometer does 
not read zero, loosen the nut in the micrometer knob and holding the 
micrometer knob so as to keep the bubble centered, move the zero into 
coincidence with the index. Tighten the nuts and recheck. 


130. Telescope Mounts M23 and M42 with Elbow Telescopes 
M16A1D and M16A1C 


a. DEscRIPTION OF Mounts. The telescope mounts M23 (figs. 109 
and 110) and M42 (fig. 111) are mounted on the upright extension of 
the range quadrant, and position the elbow telescope between the range 
quadrant and the howitzer. The telescope mount M23 which is furnished 
with the howitzer carriages М2А1 and M2A2 is being equipped with 
a clamp for the instrument light M36 (fig. 112). This mount contains 
mechanism for adjustment in elevation and for leveling the reticle lines. 
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Figure 109. Telescope mount M23 with elbow telescope M16A1D. 
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The telescope mount M42 is provided with tangent screws for adjusting 
it in elevation and azimuth; no provision is made for leveling the 
reticle lines. 

b. DESCRIPTION OF Ersgow TELESCOPE. (1) The elbow telescopes 
M16A1D and M16AI1C (fig. 113) are 3-power, fixed-focus instruments. 
The telescopes are identical with the exception of their reticle patterns. 

(2) The reticle pattern for elbow telescope M16A1D (fig. 114) has 
range lines only representing elevations for ranges from O to 2,200 yards 
in steps of 200 yards, with the O-range (N) line passing through the 
optical axis. А dot in the center of the “N” range line is used for bore 
sighting. The reticle graduations are based upon data from Firing Table 
105—H-3, changes No. 8, fired with a muzzle velocity of 1,250 feet per 
second, minus 0.4-mil jump. The inscription “105 MM HOW. H.E.A.T., 
M67" at the upper edge of the reticle indicates the ammuntion, and the 
number '7673922" at the lower edge is the part number of the reticle. 


(3) The reticle pattern. for the elbow telescope M16A1C as seen 
through the telescope is shown in figure 114. It is designed for use 
with two types of ammunition. The right-hand portion of the reticle 
pattern is based upon data from Firing Table 105—H-3, Part 2G for the 
H.E. shell, M1, charge 7, fired with a muzzle velocity of 1,550 feet per 
second, plus O.4-mils jump. The left-hand portion of the reticle pattern 
is based upon data from Firing Table 105-Н-3, С 8, for H.E.A.T., 
shell M67, fired with a muzzle velocity of 1,250 feet per second, plus 
0.7 mils jump. The cross at the top of the pattern represents zero range 
and zero deflection for bore sighting. The inscription “105 ММ HOW." 
at the upper edge of the reticle indicates the howitzer with which the 
reticle is used, and the inscription "H.E.A.T." and "VII" just above 
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the pattern designates the portion of the reticle to be used with each 
type of ammunition. The number “7673921” at the lower edge is the 
part number of the reticle. In all other respects the reticle is similar 
to the pattern for the M16A1D model. 


c. OPERATION. (1) To place the elbow telescopes and telescope mount 
M23 in operation, clamp the telescope in the bracket of the telescope 
mount, having first removed all dust айа dirt from the bearing suríaces. 
Insure that the telescope is fully inserted, that the projecting lug fits the 
mating opening on the telescope mount, and that the wing nut is securely 
tightened. Level the reticle lines with respect to the field by means of 
the bracket rotating knob on the upper portion of the telescope mount. 
This setting must be done by observation, as there is no mechanical 
means provided for determining the setting. The elbow telescope M16A1C 
is secured in its mount at all times. Attach the instrument light lamp 
bracket. 

(2) Direct laying. The howitzer is elevated or depressed until the 
base of the target appears on the reticle graduation corresponding to the 
target range. Turn the illumination on if necessary, with the rheostat 
knob. The howitzer is then laid for range and angle of site, automatically. 

(3) For travel. The elbow telescope used with the telescope mount 
M23 should be removed from its mount and placed in its proper place 
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Figure 113. Elbow telescope M16A1D or M16A1C—top view. 
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Figure 114. Reticle patterns, elbow telescopes M16A1D and MIGAIC. 


in the carrying case attached to the shield. The elbow telescope used with 
the telescope mount M42 is left in place on the mount. 

d. TEST AND ADJUSTMENT. With the axis of the trunnions leveled, 
bore sight on the test target or the distant terrain object. By observation, 
level the reticle with respect to the field by means of the bracket rotating 
knob (M16A1D model only). If the N cross-line of the M16A1D model 
or the cross of the M16A1C model is not on its line of the test target, 
put it on in the following manner: 

(1) Telescope mount M23. Loosen the clamping bolt (fig. 110), and 
with a screw driver turn the elevation worm to bring the “N” range line 
of the reticle in coincidence with the proper line of the testing target 
or the terrain target. Tighten the clamping bolt, and recheck. There 
is no adjustment provided for deflection. 

(2) Telescope mount M42. Loosen the elevation clamping screw and 
the two jam nuts on each elevation adjusting screw and on each lateral 
adjusting screw (fig. 111). With the aid of a screw driver turn the 
adjusting screw until the cross of the reticle falls on the aiming point 
of the testing target or on the terrain target. See that opposing screws 
are tight and then tighten the jam nuts and the elevation clamping 
screw. Check the adjustment. 

€. CARE AND PRESERVATION. (1) Keep the instrument protected, when 
not in use, with the canvas cover M411 provided to prevent moisture, 
dirt, and grit from accumulating on the locating surfaces. 

(2) Refer to paragraph 134 for general instructions pertaining to 
care and preservation of instruments. No attempt should be made to 
rotate the elevation worm without first loosening the clamping bolt. 
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131. Fuze Setter M22 or M14 


a. DESCRIPTION. (1) Fuze setter M22. (a) The fuze setter M22 
(fig. 115) is a hand operated dialed instrument for setting the mechanical 
time fuzes. A time scale and corrector scale with corresponding indexes 
record the fuze number corresponding to the firing table figure for the 
desired time of flight of the projectile. (Fuze numbers or fuze seconds 
are angular measurements and are not directly proportioned to the 
time of flight.) The setting is locked with two wing screws so that any 
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Figure 115. Fuze setter M22. 
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Figure 116. Fuze setter M 14. 


number of fuzes may be set, even in darkness, unti a new setting 15 
required. The fuze setter is contoured to fit over the point of the fuze 
after the fuze safety pin has been removed. 

(b) The time scale is graduated in O.1-second intervals from О to 25, 
and indicates the desired fuze setting plus or minus the corrector setting. 
The letter "S" on the scale indicates the SAFE setting for the fuze 
when the corrector scale is set at 30 (normal). 

(c) The graduations on the corrector scale are called points. The 
scale is graduated in 1-point (O.1-second) intervals from 0 to 60 
points with 30 as normal. The graduations represent corrections in time 
from O to 3 seconds either side of normal for increasing or decreasing 
the time of burst from the time indicated on the time scale. 

(d) To insure accuracy in setting scales, look squarelv at the gradua- 
tions and indexes. ; 

(e) The wing screws which lock the time scale and corrector scale 
settings are marked "T" and “С” respectively (fig. 115). Tighten the 
“C” screw and loosen the “T” screw when setting time values. Then, 
turn the handle until the time scale index alines with the desired gradua- 
tion; tighten the “Т” screw. To set the corrector values, loosen the “С” 
screw and turn the corrector scale until its index alines with the desired 
graduation; tighten the “C” screw. 

(f) The handle which was used to set the time values is also used 
to turn the fuze setter when setting fuzes. 

(д) The carrying case M66 is provided for the fuze setter M22. 

(2) Fuze setter M14. The fuze setter M14 (fig. 116) is designed as 
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a flat handled wrench having a circular tapered hole at one end to fit 
the fuze and a key which protrudes through the hole to engage the 
slot of the fuze. After the fuze safety pin has been removed the fuze 
setter is positioned on the fuze and turned clockwise (increasing direc- 
tion) until the index mark on the fuze alines with the required time 
setting on the fuze scale. 

b. To Set a Fuze. (1) Place the fuze setter, with the scales set to 
the desired values, over the point of the fuze. Press down firmly on 
the fuze setter and at the same time rotate the fuze setter clockwise 
until the lug engages the fuze ring. Continue rotation until the pawl 
seats in the fuze body. The setting is complete when further rotation 
becomes impossible. 

(2) If it is desired to reset a fuze to the SAFE position, set the 
time scale to "S" and the corrector scale to the “30” and proceed 
as above. 

Caution. Before setting a fuze, make sure that the "T" and “С” 
screws are tight to prevent any slipping of the scale indexes when the 
handle of the fuze setter is rotated. When setting fuzes always rotate 
the fuze setter in a clockwise direction. When removing the fuze setter 
from the fuze, lift it straight off without rotating it to prevent disturbing 
the setting of the fuze. 

c. TESTS AND ADJUSTMENTS. Test the fuze setter M22 on a dummy, 
inert, or live fuze for correct setting of the fuze, and for smooth opera- 
tion. Set the corrector scale to normal (30), and set in some value on 
the time scale. Cut the fuze. The time setting of the fuze should agree 
with the setting on the fuze setter time scale. If the settings do not 
agree, repeat the operation with a different time value to make sure 
there was no slippage. Note engagement with fuze and any tendency 
to stick or bind. If the fuze setter fails to operate properly, turn it in 
for repairs by ordnance maintenance personnel. No adjustments by the 
using personnel are permitted. 

Caution. Where a live fuze is used, the precautions normally observed 
in handling ammunition must be followed. Remove the safety wire or 
cotter pin carefully for the test. After the test has been made, return 
the fuze setting to the “S” or “SAFE” setting, and replace the safety 
wire or cotter pin. When checking the accuracy of the fuze setter by 
cutting trial fuzes, no fuze should be cut more than twice. The fuze 
from a dud must never be used. Further precautions are described in 
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132. Bore Sight (fig. 39) 


a. GENERAL. The bore sight is used to indicate the direction of the 
axis of the bore of the piece, for orientation purposes, Each bore sight 
is composed of a breech element and a muzzle element. 
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b. DescrIPTION. The breech bore sight is a metal disk which fits 
accurately in the powder chamber of the howitzer. The model of the 
howitzer for which it is to be used is engraved on the disk. The muzzle 
bore sight includes a quantity of black linen cord, to be stretched tightly 
across the muzzle, vertically and horizontally, in the score marks thereon, 
and a web belt to be buckled around the muzzle to hold the cord in place. 

c. OPERATION. With the two elements in place, look through the 
aperture in the breech bore sight; the direction of the axis is indicated 
by the cord intersection. | 


133. Testing Targets (figs. 117 and 118) 


The testing target is used during the bore-sighting operation for the 
alinement of sights with the axis of the bore. The aiming points are 
plainly designated. It is essential that the proper aiming points be 
selected for the matériel and equipment employed, and that the target 
be positioned vertically in a transverse vertical plane when in use. The 
normal distance from the muzzle at which the target should be located 
is about 50 yards. The targets for use with the different panoramic 
telescopes are not interchangeable and care should be taken that the 
correct target is used. The testing target for use with the M2A2 
carriage is shown in figure 117 and the one for use with the mount M4 
or MAAT is shown in figure 118. Ый 


134. Care and Preservation 


a. GENERAL. (1) The instructions given hereunder supplement in- 
structions pertaining to individual instruments included in preceding 
paragraphs. 

(2) Fire control and sighting instruments are, in general, rugged and 
suited for the purpose for which they have been designed. They will 
not, however, stand unnecessarily rough handling or abuse; inaccuracy 
or malfunctioning will result from such mistreatment. 


(3) Disassembly and assembly by the using arm are permitted only to 
the extent described in the paragraphs dealing with the individual instru- 
ments. Where stops are provided to limit rotation, no attempt should be 
made to force the mechanism beyond these limits. 


(4) Canvas cover M412 has been designed to provide protection from 
weather damage for the panoramic telescope M12A2 and telescope 
mount M21A1, when it is necessary to have the instruments set up in 
position while not in actual use. If it is not necessary to have the 
instruments set up, keep them in the carrying cases provided or in the 
condition indicated for traveling. Keep the panoramic telescope and 
elbow telescope M16A1D in the panoramic telescope case. A bracket is 


168 


69t 


(NOT USED - MT. M16 OBSOLETE) 


OF 37MM. GUN IN SUB. -CAL МТ. M6. 


_¢ OF105 MM. _ 
HOWITZER 


12.155 


FOR PANORAMIC 
TEL. MI2A2 ONLY 


d OF TELESCOPE. | 
PANORAMIC 


С OF TELESCOPE. 
ELBOW 


105 MM.. HOWITZER CARR..M2 


39-1/2 DEENEN, 
TARGET - 1-T-283-42 RA PD 109151 
Figure 117. Testing target for 105-mm. howitzer carriages M2A1 and M2.42. 


27-12 


21.462 uem 


A 


А 
© 
о 
м 
р 
р 
> 
12 
Ё 
N 
> 
N 
OW. мб __ 


| € OF TEL. ELB 


20.155 


€ OF TEL. РАМ. MI2A2 a 


HOWITZER 


10.8125 


| |сок}ло5мм. 
| 
N 


uS 


m 


^ $ 
d OF 105 MM. HOWITZER id "EF: 
.  &orio5MM HOWITZER | ` E 


DIMENSIONS BASED ON TEL. MT. M42 W/ELB.TEL. | 
M16 ON RANGE QUAD. M4. 105 MM. HOW MOTOR CARR.. М7 
2 


TEL. MT М21А1 (8 IN. BRACKET) W/PAN. TEL. MI2A 


32. 
TARGET - 1-T-283-334 RA PD 109152 


Figure 118. Testing target for 105-mm howitzer motor carriages M7 and M7B1. 


provided in the panoramic telescope case for carrying the elbow 
telescope. 

(5) Any instruments which indicate incorrectly or fail to function 
properly after the authorized tests and adjustments have been made are 
to be turned in for repair by ordnance personnel. Adjustments other 
than those expressly authorized in the paragraphs dealing with the 
individual instruments are not to be performed by the using arm. 

(6) Many worm drives have worm throw-out levers to permit rapid 
motion through large angles. When using these mechanisms, it is essential 
that the throw-out lever be fully depressed to prevent injury to the 
worm and gear teeth. 

(7) Do not attempt to turn the elevation knob on the mount while 
the wing screw is tightened. 
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b. OpticaAL Parts. (1) To obtain satisfactory vision, it is necessary 
that the exposed surfaces of the lenses and other parts be kept clean 
and dry. Etching of the surface of the glass can be prevented or greatly 
retarded by keeping the glass clean and dry. 

(2) Under no condition will polishing liquids, pastes, or abrasives 
be used for polishing lenses and windows. 

(3) For wiping optical parts, use only lens tissue paper. The use 
of cleaning cloths is not permitted. To remove dust, brush the glass 
lightly with a clean camel's-hair brush. Rap the brush against a hard 
body in order to knock out the small particles of dust that cling to the 
hair. Repeat this operation until all dust is removed. With some instru- 
ments, an additional brush with coarse bristles is provided for cleaning 
mechanical parts. It is essential that each brush be used only for the 
purpose intended. 

(4) Exercise particular care to keep optical parts free from oil and 
grease. Do not wipe the lenses or windows with the fingers. To remove 
oil or grease from optical surfaces, apply liquid lens cleaning soap with 
a tuft of lens tissue paper, and rub gently with clean lens paper. Wipe 
dry with clean lens tissue paper. If liquid lens cleaning soap 15 not 
available, breathe heavily on the glass (provided the temperature of 
the surrounding air is above 32? F.) and wipe off with clean lens 
paper. Repeat this operation several times until clean. Under no circum- 
stance will a hose, either normal-pressure or high-pressure, be used in ` 
cleaning any sighting or fire control instruments. 

(5) Moisture due to condensation may collect on the optical parts of 
the instrument when the temperature of the parts is lower than that 
of the surrounding air. This moisture, if not excessive, can be removed 
by placing the instrument in a warm place. No direct heat from strongly 
concentrated sources should be applied, as it may cause unequal expan- 
sion of parts, thereby resulting in breakage of optical parts or inaccura- 
cies in observation. 

(6) Many optical instruments are composed of elements which have 
been coated, that is,-upon which a reflection reducing film of magnesium 
fluoride has been deposited. The present method of coating provides 
a film which is hard and durable, and will not be destroyed by the 
cleaning method described above. Optical coatings can be identified by 
the color of the reflected light. The reflection from a coated suríace is 
much reduced in intensity and has a distinctive purplish-red or bluish 
tinge. If the coating shows indications of having rubbed off in certain 
areas, it is probably a soft coating and extreme care must be taken 
in cleaning to do as little rubbing as possible. A coating which is partially 
rubbed off should not be removed, since the areas which remain coated 
are still effective in reducing reflections. 

c. LUBRICATION. (1) Lubricating fittings on the telescope mount 
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М21А1 and range quadrant М4А1 are not to be used as a means of 
lubricating the matériel, since the internal mechanisms are lubricated 
at assembly. | 

(2) Monthly, apply 1 to 2 drops of lubricating oil for aircraft instru- 
ments and machine guns, to bracket rotating worm and bracket trunnion 
on the telescope mount M23 through oiler located on top of housing. 

(3) Monthly, saturate with preservative lubricating oil (special) the 
felt washers on the range quadrant and telescope mount. The standard 
oiler can be used for this purpose. 

.(4) Under normal conditions, wipe exposed bearing surfaces, such as 
the lugs and collar of the panoramic telescope and locating surfaces of 
the telescope mount M21A1, clean and renew oil film daily. Reduce 
this interval, if necessary, under extremely high humidity, salt air, or 
moisture conditions. | 

Caution. Apply oil sparingly when operating in sandy or dusty areas, 

and during extremely low temperatures. 
Use preservative lubricating oil (special) for all temperatures, except 
for high humidity, salt air, or moisture conditions above 4-32? F. Use 
preservative lubricating oil (medium) for extremely high humidity, 
salt air, or moisture conditions above 4-32? Е. Keep the exterior sur- 
faces of the telescope mounts and range quadrant free of dirt and 
excess lubricants. 


135. Cold Weather Operation 


а. GENERAL. Sighting and fire control equipment should not be exposed 
tc sudden changes in temperature because of the dangers of condensation, 
and the effects of sudden lowering of temperatures on the accuracy 
of the equipment. If a piece of equipment is going to be used outside 
at low temperature, it should stay outside and not be stored at room 
temperature and brought outside when it is to be operated. 

b. CONDENSATION ON OcuLars. (1) When using optical instruments 
in cold weather, the operator should be careful not to breathe on the 
eyepieces. When the breath hits the lenses, the moisture in the warm 
breath condenses on the lenses and fogs them. This moisture will then 
freeze, making it impossible to observe with the instrument. 

(2) There is no antifog solution that is satisfactory for use on lenses 
of optical instruments at low temperatures. Some solutions prevent 
fogging, but they striate on the lens making observation difficult or 
impossible. 

(3) A face mask is the most satisfactory method of keeping the 
breath away from the eyepieces. The face mask can be of any type, as 
long as it directs the breath away from the lens or absorbs the moisture 
from the breath. A serviceable face mask can be made from a piece of 
chamois or gauze tied across the face just below the eyes. This will not 
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only protect the operator's face from the wind but will direct the breath 
downward away from the lens. This type mask must be changea 
periodically to avoid freezing the face. 

(4) Optical surfaces should be cleaned in cold weather by using 
a lens tissue paper moistened with a few drops of ethyl alcohol. If 
alcohol is not available, a dry lens tissue is satisfactory. Alcohol should 
never be applied directly to the surfaces, as it may injure the sealing 
compound. 

c. PROTECTION ОЕ ТЕгЕЅСОРЕЅ. (1) Snow will collect in uncovered 
eyepieces and objective tube sunshades rendering the instrument useless 
until the snow is removed. Do not try to blow the snow out of these 
parts or wipe it out with gloves or the bare hands. This will melt some 
of the particles of snow and they will freeze on the lenses, causing 
further difficulty. Use a small, stiff brush or small. rubber bulb and 
nozzle to remove the snow. 

(2) The panoramic and elbow telescope should be covered while not 
in use. Place a cloth cover over the entire instrument. A cloth cover 
is better than an airtight cover, such as a leather cover because the 
cloth cover allows breathing of the air in contact with the lens and 
thereby prevents condensation on the lens if the instrument is subjected 
to a lower temperature. The covers can be made with a spring, elastic, 
or drawstring at the mount so they can be held in place and also easily 
and quickly removed. 

(3) A temporary method of keeping snow out of eyepieces and 
objective tube extensions is putting loose wads of lens tissue paper into 
them when the instrument is not in use, These wads can be removed 


easily. 


Section XXIV. SUBCALIBER EQUIPMENT 


136. Purpose 


Subcaliber equipment, which is used for training purposes only and is 
not taken into the theater of operations, consists of the 37-mm subcaliber 
gun M13 and equipment. It is used to provide more extensive training in 
laying and firing the 105-mm howitzer matériel than would be permis- 
sible with the standard 105-mm ammunition. The use of smaller bore 
ammunition prevents wear on the regular piece during practice and 15 
less costly. Although the actual handling, loading, and range obtained 
are different, the results obtained in elevating, traversing, sighting, and 
similar operations are adequate for instructional purposes. The use of 
105-mm drill ammunition provides training in handling and loading 
standard size ammunition, 
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137. Description and Functioning 


а. GENERAL. The 37-mm subcaliber gun M13 is an interior type gun 
which is positioned in the bore of the 105-mm howitzer (fig. 119). 
The subcaliber gun consists of a tube, blast deflector, extractor, lock 
assembly, and cap screw. A collar near the breech end of the tube and 
the last deflector screwed onto the muzzle end of the tube support and 
aline the tube in the chamber and bore of the howitzer. The tube is 
secured in the howitzer by a welded lock assembly which fits in а vertical 
keyway at the rear of the subcaliber tube and fastens to the lower left 
side of the breech ring by means of a cap screw passing through a clamp 
on the lock assembly. The extractor, a sliding cylindrical sleeve which 
encases the rear end of the tube, completes the subcaliber gun. The rear 
end of the extractor is partly cut away and is counterbored for the rim 
of a 37-mm cartridge. 

b. SUBCALIBER TuBE. The tube is 29.11 inches, or 20 calibers long. 
It has a chamber for a 37-mm cartridge and the bore is rifled with a 
uniform right-hand twist (one turn in 25 calibers). 

c. Extractor. A rim, extending more than halfway around the rear 
of the extractor, is engaged by the extractor of the howitzer in the 
same manner as the rim of a 105-mm cartridge case. The left rear 
portion of the extractor is cut away to clear the lock assembly during 
extraction. Two slots in the right cylindrical wall reduce the weight.- 

d. PERCUSSION. Percussion is obtained by operation of the firing 
mechanism of the 105-mm howitzer. 


138. Installation of Subcaliber Gun 


Assemble the blast deflector to the muzzle end of the gun if not already 
assembled. Open the breech of the howitzer. Place the subcaliber 
extractor over the rear end of the subcaliber tube, alining the keyway 
for the lock assembly with the open side of the extractor. Insert the 
subcaliber gun into the bore of the.howitzer so that the vertical keyway 
is toward the left and slightly to the rear of the forward face of the 
breech recess. Insert the lock assembly into the left side of the breech 
recess with the key of the lock fitting into the keyway of the subcaliber 
tube, and the lower leg of the clamp under the bottom wall of the breech 
ring. Push the lock and subcaliber tube forward until the lock rests in 
position against the left forward face of the breech recess. Tighten the 
cap screw to retain the lock and subcaliber tube. Note that as the sub- 
caliber tube is pushed into position the subcaliber extractor is held to 
the rear by the howitzer extractor. Operate the breech mechanism to ^ 
test the action of the subcaliber extractor. 
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139. Removal of Subcaliber Gun 


Open the breech. Loosen the cap screw that secures the lock to the 
breech ring, pull the entire subcaliber gun to the rear by means of the 
extractor, and remove the subcaliber gun from the bore of the howitzer. 
The blast deflector should remain assembled to the subcaliber tube 


to protect the threads. 


140. Operation of Subcaliber Gun 


a. Loapinc. (1) Open the breech of the howitzer. This will move the 
extractor of the subcaliber gun to the rear by the engagement of its rim 
with the lip of the 105-mm howitzer extractor. 

(2) Insert a 37-mm cartridge into the counterbored hole of the sub- 
caliber extractor, and position it in the chamber of the subcaliber tube 
(fig. 120). Close the breech of the howitzer. e 

b. FIRING. (1) Operate the firing mechanism of the 105-mm howitzer 
(par. 19). 

(2) In case of failure to fire, proceed as follows: 

(a) Check for proper operation of howitzer (par. 56a). 


Figure 120. 37-mm subcaliber gun M13 (loaded) mounted in 105-mm howitzer 
M2A1—breech open. 
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(b) Attempt to fire twice more. If it still fails to fire, wait 30 seconds 
and open the breech. The safest time to remove the round from a hot 
chamber is between 30 and 45 seconds aíter the initial misfire occurred. 

(c) Examine the primer. If the indent is normal, immediately segre- 
gate the round for the inspection of the ordnance officer in charge and 
the preparation of the reports required by AR 750-10. If there is no 
indent or the indent is light, proceed as in paragraph 56c. 

c. EXTRACTING. (1) Open the breech of the 105-mm howitzer. This 
will pull the subcaliber extractor to the rear sharply by the action of the 
extractor of the 105-mm howitzer. At the end of the rearward move- 
ment, the subcaliber extractor is stopped by the forward face of the lock 
assembly, but the 37-mm cartridge case continues to move rearward by 
its own momentum. Complete ejection may not be accomplished but the 
cartridge case is moved back sufficiently to be removed by hand. 

(2) In case of failure to extract, see paragraph 57. If the malfunction 
is not corrected by the procedure outlined therein, check the subcaliber 
extractor (fig. 119) for damage or excessive wear. If malfunction is due 
to the subcaliber gun, notify ordnance maintenance personnel. 

d. UNLOoADING. (1) A round, once loaded, will be fired rather than 
unloaded, unless military necessity or safety precautions dictate other- 
wise. The complete round is unloaded by opening the breech, catching 
the round, and segregating it for the inspection of the local ordnance 
officer to determine whether or not it can be reused. 

(2) If the projectile becomes separated from the cartridge case when 
the breech is opened, notify ordnance maintenance personnel for its 
removal. 


141. Preventive Maintenance of Subcaliber Gun 


a. The procedure for cleaning, lubricating, and maintaining the sub- 
caliber.gun bore and chamber under either usual or unusual climatic 
conditions are the same as for the 105-mm howitzer bore and chamber 
as outlined in section XI at intervals as prescribed in paragraph 53. The 
procedure for servicing the subcaliber extractor and lock are the same 
as for the howitzer breech mechanism. | 

b. Oil the bore of the 105-mm howitzer lightly before installing the 
subcaliber gun. Before firing, wipe dry the bore of the subcaliber gun, 
but do not wipe dry the bore of the howitzer. 

c. Note general appearance and smoothness of operation of extractor. 
Inspect parts for wear, burs, corrosion, or other damage, and correct 
any deficiencies. | 

d. Erosion of the tube 1s excessive and the accuracy life of the cannon 
is decreased by fast rate of firing for prolonged periods without proper 
cooling. See paragraph 6d for data pertaining to subcaliber equipment. 
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841 


Figure 121. Equipment for gun, subcaliber, 37-um, M13. 


142. Organizational Spare Parts, Tools, and Equipment 


а. SPARE Parts. No spare parts are authorized for the 37-mm sub- 
caliber gun M13. 

b. Toots AND EQUIPMENT. A set of organizational tools and equip- 
ment is supplied to the using arm for maintaining and using the matériel. 
This set contains items required for disassembly, assembly, cleaning and 
preserving the 37-mm gun matériel. Tools and equipment should not be 
used for purposes other than prescribed and, when not in.use, should 
be properly stored in the chest provided for them. 

c. List or Toots AND EQUIPMENT. Tools and equipment for the 
37-mm gun matériel are listed in WD Catalog ORD 7 SNL С-33, 
Section 16, which 15 the authority for requisitioning replacements. Table 
IV lists specially designed tools and equipment for use with the 37-mm 
subcaliber gun M13, and is for information only. 


Table IV 
; Identifying References 
Item qua No. GE CAI лда Use* 
Figure Paragraph 

Brush, bore, 37-mm, M8...| B157305 j 121 140 
Cover, bore, brush, 37-mm, 

M530 sid bue im "c C7225002 121 
Cover, gun book, M539 ....| C7228906 2 
Form, government, War 

"Dept. artillery gun book, 

О.О. No. 5825 (blank)...| 28-F—67990 121 2a 
Staff, cleaning ............' B104112 121 140 Used with bore 

brush. 


* Where the use of an item is not indicated the nomenclature is self-explanatory, 
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APPENDIX 1 
STORAGE AND SHIPMENT 


1. Preparation of Matériel for Shipment 


a. UncrateD MATÉRIEL. (1) Processing of the 105-mm howitzer 
M2A1 and carriages М2А1 and M2A2 for zone of interior shipments 
is not required, other than that the consignor of a shipment is responsible 
for the following (refer to SB 9—4): 

(a) Providing to the shipper, matériel in a serviceable condition, 
properly painted and lubricated. 

(b) All artillery gun bores, breech mechanisms, and exterior bearing 
surfaces must be coated with a thin-film of rust-preventive compound 
(light). | 

(2) If, during the course of shipment, operations will embrace deep 
water fording, matériel must be prepared in accordance with TM 9-2853. 

b. CRATED MATERIEL. For crating and loading matériel for airplane 
or truck movement, refer to paragraphs 5, 6, and 7, this appendix. 


2. Preparation of Matériel for Storage 


а. GENERAL. (1) Matériel received for storage already processed for 
domestic shipment as indicated on “Vehicle Processing Record Tag" 
will not be reprocessed unless the inspection preparatory to or during 
storage reveals corrosion, deterioration, etc. 

(2) Completely process matériel before storage (b through / below), 
if it is determined from the previous storage processing recorded on the 
tag that such has been rendered ineffective by operation, use or damage 
to the matériel, or upon receipt of matériel directly from manufacturing 
facilities. 

b. MATERIALS REQUIRED. The required materials listed in Table V 


"Table V 


ACID, phosphoric, metal conditioner, OIL, lubricating, preservative (medium) 
concentrated, wipe-off type, type II | e 
BARRIER, waterproof (Type C-l and PAPER, flint (sandpaper) grade 0 to 


E-2) grade 3. 
COMPOUND, rust preventive (light WRAPPING, greaseproof (Type I, 
and heavy) grade C) 


COMPOUND, sealing, tape 
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for preparation of matériel for storage are in addition to those listed in 
section XI. 

с. RECEIVING Inspections. (1) When matériel is out of use, it must 
be turned over to ordnance personnel or placed in a storage status for 
periods not to exceed 90 days. Storage of matériel for periods in excess, 
of 90 days will normally be handled by ordnance personnel only. | 

(2) Immediately upon receipt of matériel for storage, it must be 
inspected and serviced as prescribed in section IV. Make a systematic 
inspection and replace or repair all missing or broken parts. If repairs 
cannot be made prior to placing matériel in storage, attach a tag to the 
matériel specifying the repairs needed and make a written report of 
these items to the officer-in-charge of the matériel. 

d. CLEANING. Prior to the application of preservatives and protective 
wrapping, thoroughly clean the howitzer and carriage as described 
below. Give special attention to bearing surfaces, revolving parts, 
springs, screw threads, gear teeth, and exterior surfaces, as well as 
the interior of the breech ring and the bore of the howitzer. 

(1) Cleaning nonrusted surfaces. Follow cleaning instructions out- 
lined in section XI. 

(2) Cleaming rusted surfaces. Clean all metal surfaces that have be- 
come rusted or pitted as follows: 

(a) Unpainted metal surfaces. 

1. Use crocus cloth for removing rust from finished surfaces. 

2. Use aluminum-oxide abrasive cloth for removing rust from 
unfinished surfaces where slight removal of metal will not 
affect the functioning of the part. | 

3. Use type II, wipe-off type, concentrated, metal conditioner, 
phosphoric acid for removal of rust from unfinished sur- 
faces where pits are too deep to be removed with aluminum- 
oxide abrasive cloth. 

(b) Painted metal surfaces. 

1. Remove paint from rusted area using flint paper (sand- 
paper) grade O to grade 3. 
2. Remove rust as prescribed in (a) above and repaint. 

e. LuBRICATION. The matériel wil be completely lubricated before 
rail shipment or storage in accordance with current lubrication order. 
Refer to FM 21-6 for listing of current lubrication orders. 

f. APPLICATION OF PRESERVATIVES AND PROTECTIVE WRAPPINGS. Ap- 
ply preservatives immediately after cleaning and drying, as a rust stain 
will form if matériel is handled between operations. Apply rust preven- 
tive compound (light) and (heavy) hot, in order to obtain sufficient 
fluidity to adhere to the metal surfaces. This is best accomplished by 
placing the compound container in a vessel of water and heating. 
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Note. The meximum temperature to which rust preventive compound (light) 

may be heated is 150? F., and rust preventive compound (medium) may be heated 
to not more than 180? F. 
Application of a flame directly to the compound container must be 
avoided, as overheating will destroy the protective qualities of the com- 
pound and may create a fire hazard. For description of preservatives 
used herein and method of application, refer to TM 9-850. 

(1) Howitzer tube. (a) Swab the howitzer bore thoroughly, using a 
ramrod and clean cloths soaked in heated rust-preventive compound 
(light). 

(b) Cover the muzzle with type I, grade C greaseproof wrapping 
material and secure with nonhygroscopic adhesive tape (fig. 122). Place 
a corrugated paper disk over the muzzle end and position a plywood 
disk against the corrugated paper disk. Secure with nonhygroscopic 
adhesive tape. Inclose the entire muzzle end with type E—2 waterproof 
barrier material, and thoroughly secure to the howitzer with nonhygro- 
scopic adhesive tape. Apply tape sealing compound over the tape to 
protect it against the elements. 

(2) Breech mechanism. (a) Apply heated rust-preventive compound 
(light) to the interior parts of the breech mechanism, and assemble 
to the howitzer in accordance with assembly procedure outlined in sec- 
tion XV. Before closing. the breech, make a thorough inspection to 
insure that all unpainted metal surfaces are coated with rust-preventive 
compound (light). Seal the assembled breech mechanism in the breech 
ring with rust-preventive compound (heavy). 

(b) Thoroughly inspect the exterior of the breech to insure that all 
exposed unpainted metal surfaces have been coated with rust-preventive 
compound (heavy). Seal the breech with two layers of type I, grade C 
greaseproof wrapping material. Secure with nonhygroscopic adhesive 
tape and apply tape sealing compound over tape. 

(3) Bolts and nuts. Apply a coating of rust-preventive compound 
(light) to exposed threaded ends of bolts and threads of nuts. 

(4) Exterior unpainted metal surfaces. Apply a coating of rust- 
preventive compound (heavy) to any mechanical or finished unpainted 
surfaces of the howitzer and carriage not already preserved. 

g. Covers. Install all covers provided with the matériel and securely 
fasten. 

h. Сох Boox. (1) During storage or shipment, keep the gun book in 
a waterproof envelope securely fastened to the howitzer with non- 
hygroscopic adhesive tape. 

(2) Under one of the wrappings of tape, insert one end of a small 
tab reading: “Сип book here." 

i. Trres. (1) Remove all stones or other foreign objects from the 


tire treads. 
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Figure 122. Method of sealing muzzle, 


(2) Keep fubber equipment free from oils, greases, and preservatives. 

7. PREFERRED STORAGE. The preferred type of storage for this matériel 
is in closed dry warehouses or sheds. Where it is found necessary to 
store matériel in the open, cover with tarpaulins. Refer to SB 9—47. 

k. STORAGE Inspections. (1) Before placing matériel in storage, make 
a systematic inspection as outlined in c above. 

(2) Make a visual inspection periodically to determine general condi- 
tion. If corrosion is found on any part, remove the rust spots, clean, 
and treat with the prescribed preservatives. 

(3) Clean, inspect, and properly inflate all tires. Replace tires re- 
quiring repairing or retreading with serviceable tires. Matériel must 
not be stored on floors, cinders, or other surfaces, which are soaked with 
oil or grease. Wash off immediately any oil, grease, gasoline, or solvent 
which comes in contact with tires under any circumstances. 

1 REMOVAL FROM LIMITED STORAGE. (1) If the matériel is not 
shipped or issued upon expiration of the limited storage period, further 
treat matériel for stand-by storage (matériel out of use for periods 
in excess of 90 days up to 3 years). 

(2) Matériel being withdrawn from a storage status for shipment 
will not be deprocessed other than to insure that matériel is complete and 
serviceable. The removal of preservative will be the responsibility of 
the consignee. 

(3) Deprocess matériel when it has been ascertained that it is to be 
placed into immediate service. Remove all rust-preventive compounds 
and thoroughly lubricate as prescribed in section XI. Thoroughly inspect 
matériel and service as prescribed in paragraphs 53 and 54. 


3. Loading and Blocking Matériel on Railroad Car 


a. LoapInc Rutes. (1) Inspection. Inspect railroad cars to see that 
they are suitable to carry loads to destinations. Floors must be sound and 
all loose nails or other projections not an integral part of the car must 
be removed. 

(2) Permanent ramps. Use permanent ramps for loading the matériel 
.when available. When such ramps are unavailable, use improvised ramps 
constructed of rail ties and/or other available lumber. 

(3 Handling. (a) Cars loaded in accordance with specifications given 
herein must not be handled in hump switching. 

(b) Do not cut off cars while in motion. Couple cars carefully and 
avoid unnecessary shocks. 

(c) Place cars in yards or sidings so that they will be subjected to as 
little handling as possible. Designate separate track or tracks, when avail- 
able, at terminals, classification or receiving yards for such cars. Cars 
must be coupled at all times during such holding and hand brakes set. 
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(4) Clearance limits of the railroads over which matériel is to be 
moved will govern the height and width of load. Army and railroad 
officials must check all clearances prior to each move. 

(5) Maximum load weights. (a) In determining the.maximum weight 
oí load, the weights in Table VI will govern, except where load weight 
limit has been reduced by the car owner. 

(b) For example, Table VI gives the capacity of the car as 100,000 
pounds (column 1) and the total weight of car and load as 169,000 
pounds (column 2). The permissible weight of load can be computed 
by subtracting the light weight of car, 37,000 pounds( stenciled on each 
side of car as "Lt. Wt.") from the total weight of car and load, 169,000 
pounds (column 2). This gives a permissible weight of load of 132,000 
pounds. 

Table VI. Maximum Load Weights 


(Col. 1) (Col. 2) 
Marked capacity of car Тоїа1 weight of car and load* 
(Ibs) (ibs) 
40,000 66,000 
60,000 103,000 
80,000 136,000 
100,000 169,000 
140,000 210,000 
200,000 251,000 


*The light weight of car, stenciled on each side of railroad car as “Lt. Wt.", must be subtracted 
from the figures in this column to obtain the permissible weight of load. 


(6) Brake wheel clearance must be at least four inches below and six 
inches above, behind and to each side of the wheel (see A, fig. 123). 
Increase brake wheel clearance as much as is consistent with proper 
location of load. 

(7) Distribution of load. Place load on the car so that there will not 
be more weight on one side of the car than on the other. One truck of 
the carrying car must not carry more than one-half of the load weight. 


Note. Various types of matériel having common destinations may be loaded on the 
same car to require the use of a minimum number of cars. 


(8) Tire pressure. Increase pressure to 10 pounds per square inch 
above normal for shipment by rail. 

(9) Type of car. Use a flat, box, or drop-end gondola car. 

(10) Hand brakes. Set brakes after loading the matériel. 

(11) Rotating parts of matériel. It is imperative that the cradle travel- 
ing lock be securely fastened in order to prevent the tube from being 
elevated or traversed while the matériel is in transit. 

b. BLOCKING MATÉRIEL ON RAILROAD Cam. (1) General. All blocking 
instructions specified herein are minimum and are in accordance with 


185 


981 


2 


CUT TO 
FIT SPADE 


6" X 8" X 24" 
6" X 8" X 24" BLOCK E 


Figure 123. Method of securing 105-mm howitzer M2A1 and carriage M242 on railroad car. 
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"X4" X 16" 


er Е. | RAPD 112634 METHOD OF BLOCKING UNDER AXLE 
METHOD OF BLOCKING SPADES BLOCK B — E ллы 


Special Supplement No. 1 of Association of American Railroads “‘Load- 
ing of Commodities on Open Top Cars." Blocking material will be con- 
structed of hardwood, fir, spruce, long leaf yellow pine, birch, or hemlock, 
straight-grained and free from strength impairing knots. Add additional 
blocking as required at the discretion of the officer-in-charge. All item 
reference letters given below refer to the details and locations in 
figure 123. 

Note. Any loading methods or instructions developed by any source, which appear 
in conflict with this publication or existing loading rules of the carriers, will be 
submitted to the Office, Chief of Ordnance, Washington 25, D. C. 

(2) Brake wheel clearance. Matériel will be placed in the traveling 
position on railroad car with the cradle traveling lock securely fastened. 
The gun tube must clear the brake wheel as prescribed in a(6) above. 

(3) Blocks B (pattern 3, four required). Locate the 45-degree por- 
tion of blocks against the front and rear of wheels. Nail heel of blocks 
to car floor with three fortypenny nails and toenail one side of blocks 
to car floor with two fortypenny nails. 

(4) Cleats C (pattern 2, four required, 2 in. x 4 in. x 36 in. cleats). 
Position two cleats against the outside face of each tire. Nail lower 
cleat to car floor with three fortypenny nails and top cleat to lower cleat 
and car floor with three fortypenny nails. 

(5) Supports D (pattern 7, two required). Place support under the 
axle near the inside face of each wheel. Cut support one-quarter inch 
longer than the distance between the axle and car floor, to partially 
relieve weight from the tires. Nail each support to the car floor with 
six fortypenny nails. 

(6) Blocks E (pattern 6, four required, 6 in. x 8 in. x 24 in. base 
Place blocks against the front and rear of each spade. Toenail blocks to 
car floor with five fortypenny nails. Blocks must be cut to fit contour 
of spades. 

(7) Cleats F (pattern 1,.eight required, 2 in. x 4 in. x 12 in. cleats). 
Place two cleats against each block E. Nail lower cleat to car floor 
with three fortypenny nails, and top cleat to lower cleat and car floor 
with three fortypenny nails.’ 

(8) Cleats G (pattern 1, two required, 2 in. x 4 in. x 12 in. cleats). 
Place one cleat against each side of spade, and nail to *саг floor with 
three fortypenny nails. 

(9) Side stakes H (pattern 8, two required, 4 in. x 5 in. x 48 in. 
stakes). Locate in stake pocket of car, one-third the distance from the 
end of trail to the center of the wheels. Cut stake to extend 4 inches 
below pocket. Drive one fortypenny nail into each stake directly below, 
and clinch over outside of pocket. 

(10) Strapping J. (a) Wheels — combat type. (Four pieces are re- 
quired.) Wheels are to be positioned with one hole at the top of the 
wheel. 
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1. Pass one wire consisting of four strands of No. 8 gage, black 
annealed wire through two openings in wheel (top and 
adjacent hole) and through stake pocket. Bring ends of wire 
together and twist-taut with rod or bolt to remove slack. 

2. Pass other wire through top and adjacent hole (opposite step 7 
above) and through stake pocket. (Wires must cross each 
other near center of wheel.) Bring ends of wire together 
and twist-taut with rod or bolt to.remove slack. 


. (b) Wheels—commercial type. (Two pieces are required.) Wheels 
are to be positioned even at center of wheel, horizontally, as shown in 
inset, figure 123. Pass one wire consisting of four strands of No. 8 
gage, black annealed wire through hole in back of wheel, and out of 
opposite hole, crossing wires at center and attaching to stake pockets. 
Bring ends of wire together and twist-taut with rod or bolt to remove 
slack. É 

(c) Trails. Pass one wire consisting of six strands of No. 8 gage, 
black annealed wire around end of trail and through stake pockets on 
both sides of car. Bring ends together and twrst-taut with rod or bolt 
to remove slack. 


4. Loading Matériel for Amphibious Movements 


. а. GENERAL. (1) These instructions prescribe procedures, methods, 
and practices to be followed when uncrated matériel is hoisted in or out 
of vessels, and describes the proper attachment points for slings to 
permit the matériel to be hoisted in its normal traveling position. 

(2) Install covers supplied with matériel and securely fasten. 

(3) If operations embrace deep water fording, prepare matériel in 
accordance with TM 9-2853. 

(4) For methods in stevedoring, refer to TM 55-310. 

b. Stinc Метнорѕ. (1) Hoisting unboxed matériel in and out of 
vessels. Due to varying conditions encountered in the field, use any of 
the following procedures where applicable (see fig. 124). 

(a) Method I employs the following materials: 


1. Cable slings (2) (heavy enough to support matériel). 

2. Shackles (4) (placed between lifting cables and slings). 

3. Lifting cables (4). 

4. Lifting hook (1). 

5. Сагро runners (cable running through head and heel block 
and fastened to winch). 

6. Spreaders (2) (4 in. x 6 in., length as required). Use spreaders 


between cables to obtain a better balance and to provide 
clearance between slings and matériel preventing damage 
when hoisted. Spreaders consist of two pieces of oak or 
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Figure 124. Sling methods used in hoisting artillery matériel, 


other hardwood with open ends as shown in figure 124. 
Position on the cables leading from the lifting hook at a 
point which will provide clearance between slings and maté- 
riel. (The angle of the cable above the spreader must not 
exceed 45? from the vertical.) Slings are to be placed around 
matériel at the proper points of balance and attached to the 
shackles on the lifting cables. 

(b) Method II requires special care to see that proper clearance for 
fire control brackets, gears, and operating surfaces is maintained when 
matériel is hoisted clear of ground. Method II employs the following 
«materials : 

Cable slings (2) (heavy enough to support matériel). 

Shackles (4) (placed between lifting cables and slings). 

Lifting cables (4). 

Lifting hook (1). 

Cargo runners (cable running through head and heel block 
and fastened to winch). 

(c) Method III employs the following materials : 

1. Cable slings (2) (heavy enough to support matériel). 

2. Lifting hook (1). 

3. Cargo runners (cable running through head and heel block 
and fastened to winch). | 

4. Spreaders (2) (4 in. x 6 in., length as required). 

(d) Method IV requires special care to see that proper clearance for 
fire control brackets, gears, and operating surfaces is maintained when 
matériel is hoisted clear of ground. Method IV employs the following 
materials : 

1. Cable slings (2) (heavy enough to support matériel). 

2. Lifting hook (1). 

3. Cargo runners (cable running through head and heel block 
and fastened to winch). 

(2) Cautions during hoisting of matériel. (a) Before attempting to 
hoist matériel, examine hoisting cables to determine their condition. If 
strands of cable are broken at any point, substitute a new cable. Cables 
that are kinked and will not straighten out without damage must not 
be used. i 
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(b) Under no circumstances must matériel be hoisted when it is 
found that all weight is balanced on one sling (other sling being loose). 
Lower matériel to the ground and place slings in the proper position. 

(c) Do not place slings around howitzei tubes for hoisting purposes. 

(d) Remove and securely stow all damageable instruments such as 
fire control equipment, sights, etc. It is imperative that all stowage boxes, 
tires, or other loose equipment be securely strapped to matériel prior 
io movement. 
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LIFTING CABLES 


SHACKLES 
BETWEEN LIFTING 
CABLES AND SLING 


DUNNAGE 


SIDE VIEW 


CABLE SLING PLACED 
IN FRONT OF SHIELDS 
AND UNDER BOTTOM 

SHIELD LATCHES 


DUNNAGE 
FRONT VIEW 


ACCESSORY BOXES 
THOROUGHLY SECURED 
IN PLACE WITH 
STEEL STRAPPING 


DUNNAGE 


DRAWBAR PLACED IN TH 
TRAVELING POSITION AND 
LOCKED. CABLE SLING 

SHOWN IN PLACE. 


REAR VIEW 


NOTE 1 — SUITABLE DUNNAGE WILL BE PLACED BETWEEN, CABLE AND MATERIEL, 
.2 — ATTACH GUY LINES TO MATERIEL BEFORE LIFTING. GUIDE MATERIEL DURING 
HOISTING TO PREVENT DAMAGE CAUSED BY STRIKING ANY NEARBY OBJECT 
OR STRUCTURE. 


RA PD 102947 
Figure 125. Method of slinging 105-mm howitzer М2А1 and carriage M242. 
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(e) If the underside of matériel has sharp edges at the points where 
slings are placed, insert dunnage consisting of wood blocks, sacking, 
clean cloth, or similar material between the slings and matériel in order 
to prevent cable strands from cutting or slipping. 

(f) Attach guy lines to matériel before lifting. Guide matériel during 
boisting to prevent damage caused by striking any nearby object or 
Structure. 

(3) Method of slinging 105-mm howitzer M241 and carriage M242 
(figs. 124 and 125). (a) Place drawbar in the traveling position and 
lock. 

(b) Position one cable sling in front of shields and under bottom 
shield latches. 

(c) Position other sling between drawbar and end of trail. 

(d) Locate dunnage as described in b(2)(e) above. 

(e) Attach guy lines (b(2) (f) above), and hoist matériel slowly, 
observing proper balance (6(2)(b) above). 


5. Disassembly and Crating Prior to Loading Matériel for Air- 
plane or Truck Movement 


a. PREPARATION FOR DISASSEMBLY. (1) General. Instructions con- 
tained in this paragraph cover the disassembly and crating prior to load- 
ing of the 105-mm howitzer М2А1 and carriage M2A2 in two C-47 
transport planes or in a long wheelbase, 215 ton, 6 x 6 truck (6 and 7, 
app. I). Employ the operations described herein only when it is impos- 
sible to transport matériel completely assembled ; that 15, jungle conditions 
where transportation is limited to men, animals, sleds, small boats, or 
aircraft. 

Note. For information on disassembling and transporting the 105-mm howitzer 
M2 in the C-47 airplane, refer to ТМ 71-210. 

(2) Data. (a) The matériel and equipment are disassembled and 
divided into 13 loads for transport. Four of these loads (2, 3, 4, and 9, 
see Table VII) have skid-type crates constructed to facilitate handling 
and loading operations. Loads 10 and 11 are placed in packing crates 
M32 and M33 (1 below). The crates for these loads with their approxi- 
mate weights are as follows: 

Approximate weight 


(lbs) 
1. Crate, howitzer, M8 (fig. 126) ................. 37 
2. Crate, recoil and sleigh, M9 (fig. 127) .......... 50 
3. Crate, top carriage, M10 (fig. 131) ............. 53 
4. Crate, axle, M12 (fig: 132) ................... 55 
5. Crate, packing, M32 (figs. 133 and 134) ........ 51 
ó. Crate, packing, M33 (figs. 135 and 136) ........ 53 
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Noie. Crates have been designed so that they may be constructed with the tools 
and lumber usually available to the battery. The wood used must be of firm texture 
such as pine, but soft enough to work with available tools. Hardwood will normally 
be beyond the capabilities of available tools and will unduly increase the weight. 
Due to manufacturing tolerances, crate dimensions may have to be modified slightly. 

(b) Table VII shows the approximate weight and dimensions for 
each load. 

Table VII. Thirteen Disassembled Loads for Transport 


Shipping weight (pounds) Dimensions (inches) 


Uncrated Crated 


1 Shield Jemen 260 EN 49 38 10 
2 Barrel” ` A ee ences ae 1005 105 12 131 
3 Recoil mechanism and 
sleigh* T 511 72 12 22 
4 Cradle, equilibrator 
and top carriage* — 800) 120 38 33 
Right trail .......... 380 "M 156 19 19 
Left trail ........... 292 hot 136 19 19 
Right wheel ......... 227 PT 40 40 11 
Left wheel .......... 227 icd 40 40 11 
Axle assembly* ...... ond 910 86 24 42 
Miscellaneous parts*, e 
composed of: | mot 225 2015 1915 10% 
Breechblock 
Firing lock 
Pintle pin | 
Trail hinge pins 
Traversing mecha- 
nism 
Operating lever 
Elevating hand- 
wheel (right) 
Extractor 
Trigger shaft 
Operating lever 
pivot pin 
11 Miscellaneous parts*, 
composed of: SE 136 23 | 2116 14 
Range quadrant : 
Panoramic telescope 
mount 
12 Section chest 107 ashi 29 14% 12 
13 Lifting bars апа saw 
horses 131 TT 
' Total gross weight 1633 3677 ` 


Length | Width Height 


© o o 0 Un 


rem 


*Dimensions are for the crated matériel. 

(3) Cleaning. Thoroughly clean the matériel (par. 2d, app. I) and 
jubricate (par. Ze, app. I), before disassembly is attempted. Select a site 
well protected from wind and loose dirt for cleaning operation. 
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(4) Corrosion preventives. (a) After disassembly of each unit, 
thoroughly clean all parts and dry prior to the application of corrosion 
preventives or lubricants. 

(b) Coat all exposed metal surfaces with preservative lubricating oil 
(medium). 

(c) Lubricate internal mechanisms in accordance with WD Lubrica- 
tion Order Nos. 9-325 and 9-749, paragraph 42. 

(d) To protect unpainted metal surfaces from direct contact with wood 
blocking or boxes, insert two layers of greaseproof wrapping and one 
layer of type C-1 waterproof barrier between the unpainted metal sur- 
faces and the wood. To protect painted metal surfaces from contact, use 
any suitable cushioning material. 

(е) Wrap finely machined parts in greaseproof wrapping and water- 
proof barrier material. Wiping cloths alone for wrapping and cushioning 
will not be used, as cloth will absorb any corrosion preventive which has 
been placed on a metal surface and will hold moisture against the sur- 
face, causing excessive rusting. Two layers of greaseproof wrapping and 
one layer of type C-1 waterproof barrier will be placed between cloth 
and metal to protect the surface of the parts. This is particularly neces- 
sary for the small parts which are wrapped in cloth and placed in 
packing crate M32 for miscellaneous parts. | 

(5) Tools required for disassembly. (a) Standard tools: 

]— Drift, brass, taper, 94g inch pt, 4 inches long. 
1— Drift, brass, taper, 4% inch pt, 6 inches long. 
1— Gun, lubricating, pressure, push-type, 5 oz. 
] — Hammer, hide-faced, 2 1b. 
]— Hammer, mach., ball-peen, 20 oz. 
2 — Handles, socket wrench (wheel stud nuts). 
1 — Jack, ratchet, 3-ton. 
1 — Oiler, S., copper-plated. 
] — Pliers, side-cutting, flat-nose, 8 inch. 
] — Punch, drift, 1⁄4 inch pt, 10 inches long. 
] — Punch, drive pin, std. S., Y$ inch pt. 
1 — Screwdriver, comm., normal duty, 3 inch blade. 
] — Screwdriver, extra heavy duty, 5 inch blade (machs.). 
]— Wrench, engrs., dble-hd., alloy-S., 716 inch x l4 inch. 
1 — Wrench, howitzer, locking ring. 
1 — Wrench, screw, adj. knife handled, 12 inch. 
1— Wrench set, socket, hex. opening consisting of — 
1— Bar, socket wrench ext. 5 inch. 
1 — Handle, ratchet, reversible. 
6 — Sockets, heavy duty, 716 inch, 1⁄ inch, 94g inch, % inch, 34 inch, 
W inch. 
2— Wrenches, socket (wheel stud nuts). 
(b) Prime mover tools (2% ton, 6 x 6): 
1 — Handle, lifting jack. : 
1— Jack, hydraulic lifting 3-ton (if not available use jack, ratchei, 3-ton, from 
standard equipment). 
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1— Pliers, combination, 6 inch. 

1— Wrench, adj. crescent, 12 inch. 

1 — Wrench, screw, adj. 15 inch. 

5 — Wrenches, engr., dble-hd., О.Е. 54g x ?95» inch, 34 x 7$ inch, % x TAs inch, 
1⁄ x 1959 inch, % x 1/6 inch. 

(c) Improvised tools: | 

3 — Bars, wooden, lifting. 

1 — Block, wooden, jack extension 8 to 10 inch section 114 inch diameter. 

1— Guide, trail hinge pin (fig. 147). 

2— Saw horses, ca-penter's wooden, large (approx. 30 x 30 inch). 

2— Saw horses, carpenter's wooden, small (approx. 20 x 20 inch) or appro- 
priate wooden blocks. 

1— Wrench, pintle pin lower cover (fig. 129). 

(6) Order of disassembly. The disassembly of the various com- 
ponents of the 105-mm howitzer М2А1 and carriage M2A2 is as 
follows: 

(a) Shields (b below). 

(b) Breech mechanism (c below). 

(c) Howitzer barrel (c below). 

(d) Recoil mechanism and sleigh (d below). 

(e) Range quadrant (e below). 

(f) Traversing mechanism (f below). 

(g) Panoramic telescopic mount (g below). 

(h) Pintle pin (A below). 

(7) Cradle,-equilibrator, and top carriage (i below). 

(j) Trails (у below). 

(k) Wheels with tires (k below). 


(7) Cautions for disassembly. (a) Do not tap or drive steel against 
steel. 

(b) Avoid force against fragile parts, such as range quadrant, sight 
mount, traversing and elevating handwheels. 

(c) Reassemble nuts, bolts, pins, and keys (except pintle pin and trail 
hinge pins) to proper component promptly after the removal of each 
assembly. This prevents losing them and facilitates reassembly. 

(d) Carefully inspect all removed assemblies for damage or unservice- 
able parts. Promptly report any such parts found in damaged condition 
to a responsible officer. 

b. REMOVAL OF SHIELDS. (1) Remove nuts and bolts (with appro- 
priate wrenches) which hold upper shields to brackets. The shields are 
removed in five segments with shield brackets left attached to the 
carriage and axle. One man must support each segment while another 
removes the nuts and bolts. This prevents the weight of the shield from 
resting against and damaging the threads on bolts. | 

(2) Remove cotter pins from shield apron hinge pins, driving pins 
out with hammer and brass drift. 
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(3) Remove the apron. 

Note. For airplane loading, the stationary shields are bolted together face to face, 
and front shields are boked to yoke which connects them when mounted on 
weapons. 

c. REMOVAL AND CRATING OF BARREL. (1) Removal. Level the 
howitzer to facilitate easy removal and close the trails to allow a clear 
path on both sides for personnel walking to the rear with the barrel. 

(a) Remove breech mechanism, thoroughly preserve and wrap (par. 
2f(2) app. I) and place in packaging chest, M32 (l below, figs. 133 
and 134). 

(b) Loosen locking screw on the recoil mechanism bracket locking 
ring with a *?jg-inch double head wrench (fig. 53), and remove the 
ring with a locking ring wrench (fig. 54). 

(c) Place the howitzer crate, M8 (fig. 126), conveniently to the rear. 

(d) Position four men on both sides of the howitzer with suitable 
iifting bars, and one man at the muzzle end with a wooden lifting bar. 
Start the howitzer moving to the rear by bunting the muzzle end with 
the wooden lifting bar. After howitzer starts moving, insert bar into 
the muzzle and guide it through the sleigh hoops. While four of the 
strongest men in the group support the breech end, remove howitzer 
and place it on the howitzer crate, M8, and thoroughly secure by strap- 
ping (fg. 126). 

(e) Screw the recoil mechanism bracket locking ring back onto the 
tube and replace the lock screw. 

(2) Crate construction. The crate and blocking for the barrel weighs 
approximately 37 pounds. The bill of material, Table VIII, shows the 
required number of pieces and dimensions of lumber. (See Note 


а(2) (а) above). 


Table VIII. Bil of Material for Howitzer Crate, М8 


š š Actual size—inches 
Indicating Quantity Name 


x eS 
letter x E Length | Width | Thickness 


A 1 | Bottom panel ......... 72 12 2 
B Ж Г МОЛТ 11% 4 


Block (30 degree bevel 
on one end) 


№ 


n 


d. REMOVAL AND CRATING OF RECOIL MECHANISM AND SLEIGH. (1) 
Removal. (a) Remove cotter pin and piston rod outer nut. 
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6-5/8" 


DETAILS OF SKID: 


BARREL ASSEMBLY SECURED TO SKID 


NOTE: FOR DIMENSIONS OF INDIVIDUAL PIECES REFER TO THE BILL OF MATERIAL. RA PD 52492 


Figure 126. Howitzer crate, M8. 


(b) Push sleigh toward the rear. 

(c) Remove the sleigh from the cradle with two lifting bars and place 
on the crate. Thoroughly secure by strapping (fig. 127). 

(2) Crate construction. The crate and blocking for the recoil mecha- 
nism and sleigh weighs approximately 50 pounds. The bill of material, 
Table IX, shows the required number of pieces and dimensions of 
lumber. (See Note, a(2) (a) above). 

e. REMOVAL OF RANGE QUADRANT. (See Cautions, a(7) (b) above) 
(1) Remove nuts and bolts which hold range quadrant M4 to the cradle 
bracket. | 

(2) Remove range quadrant and place in packing crate, M33 (see 
I below, and figs. 135 and 136). 
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DETAILS OF SKID 


RECOIL AND SLEIGH ASSEMBLY SECURED TO SKID 
NOTE: FOR DIMENSIONS OF INDIVIDUAL PIECES REFER TO THE BILL OF MATERIAL. 


RA PD 82366 
Figure 127. Recoil and sleigh crate, M9. 


198 


Table IX. Bill of Material for Recoil Mechanism and Sleigh Crate, М9 


Indicating Quantity Name Actual size—inches 


letter required 


Length Width Thickness 


f. REMovaL or TRAVERSING MecHANiIsM. (See Cautions, a(7) (b) 
above.) (1) Remove the cotter pin and nut (fig. 128) holding traversing 
swivel nut pivot to traversing handwheel screw bracket. 

(2) Remove the screws and lock washers (fig. 128) holding traversing 
swivel nut bracket cap to traversing swivel nut bracket. 

(3) Remove the traversing mechanism, replacing the caps, lock 
washers, and screws on the bracket, and place traversing mechanism in 
the packing crate, M32 (see / below, and figs. 133 and 134). 

g. REMOVAL oF Panoramic TreLEscoPE Mount. (See Cautions, 
a(7)(b) above.) (1) Remove the stud and two bolts holding the mount 
to the carriage. 

(2) Loosen the lock screw in the castellated nut on the left trunnion, 
and remove nut and washer. 

(3) Remove mount and place it in packing crate, M33 (see / below, 
and figs. 135 and 136). If the ring around the trunnion pin sticks, tap 
lightly with hammer and brass drift to loosen it. 

h. REMOVAL or PINTLE Pin. (1) Elevate the cradle. | 

Note. Counterbalance the front end of the cradle with three men in order to 
equalize the force of the equilibrator. 

(2) Remove screws from the pintle pin lower cover with a 946-1nch 
socket wrench. 

(3) Loosen and remove the cover with the pintle pin lower cover 
wrench (special tool, fig. 129). 

(4) Remove the pintle pin from its housing by holding a wooden 
block against the bottom of the pintle pin, and with a lifting bar, lift 
the pintle pin upward as shown in figure 129. | 

(5) Remove the pintle pin key using brass drift and hammer. 

(6) Place pintle pin and key in packing crate, M32 (J, and figs.133 
and 134). 

Note. At this point of disassembly, depress the cradle to a position approximately 
level, 
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FRON RA PD 82322 


Figure 128. Removing traversing mechanism from carriage. 
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REMOVAL OF PINTLE PIN FROM HOUSING RA PD 82324 


Figure 129. Removal of pinile pin. 
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1. REMOVAL AND CRATING OF CRADLE, EQUILIBRATOR, AND ТОР 
CARRIAGE. (1) Removal. (a) Spread the trails and position one small 
saw horse approximately two feet to the rear of the lower portion of 
the top carriage. 

(b) Remove the cradle, equilibrator, and top carriage from the axle 
support by lifting with wooden bars. (This is accomplished by nine 
men, three men lifting at the front end with a fourth man pushing 
against the front of the cradle, and five men lifting at the rear.) Rest the 
lower portion of the top carriage on the small saw horse to the immedi- 
ate rear. | 

(c) Support the cradle, equilibrator, and top carriage on the saw 
horse while the axle assembly, trails, and wheels are rolled forward 
about six to eight yards (fig. 130). 

(d) Position a large saw horse underneath the rear of the cradle. 
Lift the front end of the cradle and remove the small saw horse, replac- 
ing with a large one. Then lower the front end onto the large saw horse 
placed immediately in front of the cradle lock strut latch. 

(e) Clean and apply lubricating preservative oil (medium) to the 
miscellaneous parts, recoil mechanism, cradle, equilibrator, and top car- 
riage assembly. 


Figure 130. Supporting cradle, equilibrator, and top carriage 
while removing trails and axle. 
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(f) Before removing the elevating hand wheel, depress the elevating 
arcs with the aid of the auxiliary elevating hand wheel until the upper 
ends are flush with the cradle slides. Remove the elevating hand wheel. 

(g) Lay the top carriage crate, M9, on the cradle and strap securely. 
Turn the assembly upside down (fig. 131). 

Note. Often the cradle, equilibrator, and top carriage wil] be prepared for removal 
from the axle and support before the panoramic sight mount and range quadrant 
are dismounted. When this is done, the sight mount and range quadrant are re- 
moved after the cradle is placed upon the saw horses. 

(2) Crate construction. The crate and blocking for the cradle, equili- 
brator, and top carriage weighs approximately 53 pounds. The bill of 
material, Table X, shows the required number of pieces and dimensions 
of lumber. (See Note, a(2) (a) above). 


Table X. Bill of Material for Top Carriage Crate, M10 


Actual size—inches 


"leer, required ; P Width Thickness 
A 1 Bottom panel ......... 12 2 
B 2 Block EE 4 2 
C 2 beet See E 4 | 2 
D 2 Block a Senge Reg 4 2 
Е 2 Piece nasse ex KU as 115 28 
E 10 Block (nailed together 4 1 


in pairs and placed 
under banding wires) 


J. REMOvaL or Traits. (1) Set the hand brakes and block wheels to 
prevent the axle and support from rolling backward when the trails are 
removed. Steady the assembly by holding the shield bracket as an added 
precaution. 

Note. Before removal of trails, loosen wheel stud nuts on both wheels to facilitate 
removal of wheels and tires. ` 

(2) Remove the cotter pin and castellated trail hinge pin nut. 

(3) Remove the trail by tapping the trail hinge pin upward using a 
brass drift or short round section of wood and a hammer. I 

Note. If the pin has not been removed for sometime, it will probably be neces- 
sary to jack it out. 

(4) Remove and replace trail hinge pin in packing crate, M32 (1, and 
figs. 133 and 134 below). 

(5) Repeat same operations as described above for other trail. 

k. REMOVAL AND CRATING OF AXLE ASSEMBLY. (1) Removal of 


203 


DETAILS OF SKID 


CRADLE, EQUILIBRATOR, AND TOP CARRIAGE SECURED TO SKID 


NOTE: FOR DIMZNSIONS OF INDIVIDUAL PIECES REFER TO THE BILL OF MATERIAL. 


RA PD 82370 


Figure 131. Top carriage crate, A110. 
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wheels and tires. (a) Raise each end of axle assembly so that tires clear 
the ground, and place saw horses underneath the axle. 

(b) Remove wheel stud nuts that were loosened prior to removal of 
trails on both wheels and remove wheels. 

(c) Replace stud nuts on hub assembly. 

(d) Place axle assembly on crate and thoroughly strap in place 
(fig. 132). 

(2) Crate construction. The crate and blocking for the axle assembly 
weighs approximately 55 pounds. The bill of material, Table XI, shows 
the required number of pieces and dimensions of lumber. (See Note, 
a(2)(a) above.) 


Table XI. Bill of Material for Axle Crate, M12 


Actual . size—inches 


Indicating Quantity Name 
RE required ` Length Width | Thickness 
A. 4 Skids (bevel) ......... 72 4 2 
B 10 Blocks (horizontal) 24 4 | 2 


(Notch out blocks as | 
shown in figure 132) 


— 


4 CRATING OF MISCELLANEOUS Parts. (1) Parts for packing crates 
M32 and M33. Below are listed the parts stowed in the packing crates, 
M32 and M33, and the bill of material for each crate. 

(a) Packing crate, M32 (figs. 133 and 134). 

1. Breechblock and firing lock (a leather thong or web belt 
around the breechblock provides a handle for insertion or 
removal from ine box). 


2. Pintle pin. 

3. Trail hinge pins. 

4. Traversing mechanism. 

3, Operating lever. 

ó. Elevating handwheel (right). 

7. Extractor. 

6. Trigger shaft. ? Stowed underneath pintle and trail 
9. 


Operating lever pivot pin. \ hinge pins. 
(b) Packing crate, M33 (figs. 135 and 136). 

1. Range quadrant. 

2. Panoramic telescope mount. 


Note. If hinges and hasps are not available, the lids of the box for the miscel- 
laneous parts may be secured by banding wire. Cleaning cloths may be placed in 
available space in crates. 
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1" DEEP x 6" WIDE 


172 DEEP-x 2” 
» WIDE x 1” LONG 


d 3 


DETAILS OF SKID 
————M——— 


AXLE ASSEMBLY SECURED TO SKID 


NOTE: FOR DIMENSIONS OF INDIVIDUAL PIECES REFER ТО, THE BILL OF MATERIAL. — 
RA PD 104969 


Figure 132. Axle crate, M12. 
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(2) Bill of material for packing crate, M32. 'ТҺе crate together with 
blocking weighs approximately 51 pounds. The bill of material, Table 
XII, shows the required number of pieces and dimensions of lumber. 
(See Note, a(2) (a) above.) Inside dimensions of crate with lid in place 
are 814 х 18 x 28 inches. 


Table XII. Bil of Material for Packing Crate, M32 


Actual size—inches 


Indicating Quantity Name eg AE 
letter required Length Width Thickness 
Crate! 
A 2 SWIG’ y sisa ma Res rs 2915 74 3⁄4 
B 2 End? asda. yakus эшш 18 РА 3⁄4 
C 1 Bottom” sa Aug dée es 28 18 3⁄4 
D 2 SIEG]. Ate шры a is 1915 334 3⁄4 
E 1 Support E EE 18 198. 334 
E 1 Support ъа алака 18 1% 3% 
G 1 SUpport оаа ba 1014 334 1% 
H 1 РИУ 10% 334 1% 
J 1 Blócle La Cé ah e 5% 334 134 
K 1 Block Ad sas ge Er 5% 4% Z 
L 1 SUDDOLtL 2222.2 x9 13% 7 % 
M 1 Buppost oma] 1315 71⁄4 % 
N 1 IG A ee tee yi 278 114 3⁄4 
Covert 

О 1 Top? Lucerna 28 18 3⁄4 
P 2 Top cleat 142229 1915 334 3⁄4 
Q 2 дф РИИ 28 134 м 
R 2 Bw can aseo VU er nA 1915 134 3⁄4 
S 4 Corner guide ......... . 21546 134 3⁄4 
T 1 Pressure block ........ 815 334 134 
U 1 Pressure block ........ | 4% 234 1% 
у 1 Pressure block ........ 3% 1% 134 
w 2 


Rope (handles) ....... | 24 34 diam. 


1The crate must either be fastened together with long screws or reinforced on the corners with 


metal bands. 
2Sides, end, top and bottom may be made of several pieces, but no piece shall be less than 
21% inches wide. 


(3) Bil of material for packing crate, M33. 'The crate together with 
blocking weighs approximately 53 pounds. The bil of material, Table 
XIII, shows the required number of pieces and dimensions of lumber. 
(See Note, a(2) (a) above.) Inside dimensions of crate with lid in place 
are 11 x 20 x 21% inches. 
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(2 THICKNESSES 
|I CORRUGATED 
{PAPER 


OPERATING 
LEVER 


(BREECHBLOCK 
{AND FIRING 


TRAVERSINC] | | 
Т |LOCK 


MECHANISM Í 


(ELEVATING 


ien АА EEL 


TRAIL} (RIGHT) 


ipd PINTLE PIN 


MISCELLANEOUS PARTS IN POSITION 


NOTE: EXIRACTOR, TRIGGER SHAFT, AND OPERATING LEVER PIVOT FIN. 
ARE STOWED UNDERNEATH PINTLE AND TRAIL HINGE PINS. RA PD 82393 


Figure 133. Packing crate, M32. 
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ë F 1 a þ— 19-1/2" 
1/2 E == 


1.5/8" 


1-1/4" DIAM 
FRONT VIEW OF COVER 


2 THICKNESSES 
CORRUGATED 


BOTTOM VIEW OF COVER 


2 “a HZY 12 
RI. К A 
ek ue b Bes IU 
i SUPPORT -H 


3/4" DIAM. ; ч 
HOLES : : 1-3/ 
e I 


SUPPORT-L 


SUPPORT-M 


END VIEW OF BOX 
(END B REMOVED) 


RA PD 104981 


FRONT VIEW OF BOX 
(SIDE А REMOVED) 


Figure 134. Details оў backing crate, M32. 
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"Table XIII. Bill of Material for Packing Crate, M33 


ee z Actual size—incł 
Indicating Quantity Name | па SIZE HES 


letter required Length T . Width. | Thickness 
Crate 
A 2 Side” Sa esac eae adu ewe 20 8 34 
B 2 Епа 221402229 cw mus 23 8 3⁄4 
Ç 1 Bottom t oeuvre vy 21% 20 34 
D 2 BE inves spa sd aao, 21% 3% 34 
E 1 Support wu s vu eg вка 20 714 | 3⁄4 
F 1 Block. e AA AER MN 14 4 | 3⁄4 
G 1 Block эл. олово 4 4 34 
н 1 Block EEN 4 3% 34 
J 1 BIOCK. xke nete 4 2% 56 
K 2 Block: гае езера RER 4 3% 1% 
L 2 Block 12.245 2x н лын ex 5 3% 1% 
M 1 Supporf cá re 10 3% 116 
М 1 SUDDOFE. зелле аә | 9 315 114 
О 1 Support: узук же яше | 8 3% 1% 
P 1 Dlocl saani rosar mts | 4% 2% 114 
Q 1 Block asya susan АДИ | 8 3% 3, 
R 1 Support: 222. See vada | 7 1% 114 
ei 1 BIOS: watayta беш шеше 8 4 5% 
Cover 

T 1 Та adr es 23 21% м 
U 2 Sider » oad eda tiene vues 2115. 334 3⁄4 
V 2 Bud" ышазшшрж елын Cu dwe 21% 334 3⁄4 
w 2 Top clean вз | 21% 3% БА 
х 1 Pressure block ........ 6 3% 1% 
X 1 Pressure block ........ 3% 35% 1% 
2, 1 Pressure block ........ 5 2% 1% 
АА 4 Corner guide ......... 6 2 3⁄4 
BB 2 Rope (handles) ....... 24 34 diam. 


*Sides, ends, top and bottom may be made of several pieces, but no piece shall be less than 
21⁄, inches wide. 


6. Truck Loading (2!/5 Ton, 6 x 6) 


a. Load the 105-mm howitzer М2А1 and carriage M2A2 with section 
chest, saw horses, and lifting bars in a 2% ton, 6 x 6, long wheel base 
truck as shown in figure 137. 

b. Prevent loads from shifting laterally by fitting 2 x 4 inch blocks 
between crate (fig. 137). Cut these blocks to fit and toenail to truck 
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PANORAMIC 
TELESCOPE 
MOUNT 


RANGE QUADRANT 


MISCELLANEOUS PARTS IN POSITION — RA pp 104983 


Figure 135. Packing crate, M33. 
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FRONT VIEW OF COVER END VIEW OF COVER 


SUPPORT-M 


BOTTOM VIEW OF COVER 


SUPPORT-E 


SUPPORT-O 
TOP VIEW OF BOX Тыт 


3/4" DIAM HOLES 


3-7/8" 


FRONT VIEW OF BOX END VIEW OF BOX 
(END B REMOVED) (SIDE A REMOVED) 


RA PD 104982 
Figure 136. Details of packing crate, M33. 
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LOAD МО. 4-CRADLE, EQUILIBRATOR, 
AND TOP CARRIAGE 


LOAD NO. 2-BARREL ASSEMBLY LOAD NO'S. 5 AND 6 
RIGHT AND LEFT TRAILS 


2" X 4" BLOCKS 
KE NO'S. 10 AND 11 


LOAD NO. 3-RECOIL AND SLEICH ASSEMBLY ` 
LOAD NO. 13 LIFTING SECH 


MISCELLANEOUS PARTS 
BOXES, NO'S. 1 AND 2 


{LOAD NO. 12, 
|SECTION CHEST 


b. (LOAD NO. l- 
by) SHIELD 


AND SAW HORSES 


LOAD NO. 9 AXLE 
AND SUPPORT 


LOAD NO'S. 
7 AND 8 
RIGHT AND 
LEFT WHEELS 


RA PD 82410 


Figure 137. Truck (215 ton, 6 x 6, long wheel base) completely loaded. 
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flooring after howitzer is loaded. If the truck flooring is of steel con- 
struction, blocks shall be cut to form a tight wedge between matériel 
and/or crates in order to prevent shifting of loads. 

c. Place packing crate, M32, across the tube and cradle, against the 
front end of the truck. Stack packing crate, M33, on top of it. 

d. Tie trails to the side and forward corner of the truck, tie the shield 
brackets on the top carriage to the sides of the truck and tie one wheel 
(at rear) to the side. 

f Note. No. 8 gage soft iron wire is used for tying units in place. 

e. Observe matériel during travel especially over rough terrain for 

any tendency of shifting to the rear as the tail gate cannot be closed. 


7. Airplane Loading (Two C—47 Transport Airplanes) 


a. GENERAL. For air transport, the use of two C—47 transport planes 
is recommended. The use of two airplanes permits carrying the howitzer 
and carriage, tools and equipment for reassembly, a crew of 10 men, 
and 32 rounds of ammunition. 

b. LAsniwc. Suggested lashings are shown in figures 143 and 146 for 
both airplane loadings. The baker bowline knot is used to tighten lash- 
ings. Since the stability of the loads in the plane is entirely dependent 
on lashings, all personnel must be instructed in tying the baker bowline 
and method of tightening, if necessary, during air transit. All lashings 
are of 5g-inch rope and are 12 feet long. 

Note. Two extra ropes in addition to those outlined in c and d below should be 
carried in each plane for emergency lashing during transit. 

(1) Two half-hitches. The tie-down is prepared by tying rope to më 
tie-down ring by means of two half-hitches formed by Dringing the free 
end of the rope through the tie-down ring. Pass the end around the 
rope and through its own loop to complete one half-hitch. Repeat the 
procedure in the same direction and then tighten complete knot (fig. 138). 

(2) Baker bowline. The rope is passed through the tie-down ring and 
fastened to it with two half-hitches (fig. 139). Pass the running end of 
the rope “A” around the equipment to be lashed and back through tie- 
down ring (fig. 139). Form a bight or loop in the rope at “В” second 
step, (fig. 140). The rope is then grasped and folded as shown in third 
step (fig. 140). The fold is then passed up through the loop or bight, 
with the running end passing up through loop "C" (fig. 141). At this 
point pull on the running end "A" and secure equipment as tight as 
possible, then complete the baker bowline knob by fastening with a 
half-hitch around itself (fig. 141). 

(3) Slippery half-hitch. The “slippery” half-hitch is a variation of the 
half-hitch, to facilitate untying the knot. It is simply a bight on a loop in the 
running end of the rope instead of a bight on the end itself (fig. 142). 
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Figure 138. Tying the double half-hitch. 

с. AIRPLANE Loap No. 1 (figs. 143 and 144). (1) The matériel to be 
loaded in the first С—47 transport plane with the number of ropes used 
for lashings are as follows: 

(a) Barrel, recoil mechanism and sleigh (7 ropes). 

(b) Cradle, equilibrator, and top carriage (4 ropes). 

(c) Axle assembly (4 ropes). 

(d) Ammunition (9 ropes). 

(2) The order of loading with station number for center of gravity 
is given as follows: 


Station No. 
(a) Recoil mechanism aud sleigh Raid EEN NEEN E wer 230 
E saus КЛИК ОРУК РЕ ЕГО КОЛИК EEN 224 
(c) Cradle, equilbrator, and top carriage ............... 227 
[E Ju SENE seuri oS wae ede ow ry XaXw a Киели 286 
(e) Ammunition (ten rounds) ..... WEE een oe 364 
(f) Personnel (four men) ............ ots en ps ГҮ? 333 


d. AIRPLANE Loap No. 2 (figs. 145.and 146). (1) The matériel to be 


pesce ET 


Figure 139, Starting the baker bowline knot. 


215 


figure 140, Second and third steps in tying the baker bowline knot. 
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Figure 141. Completing the baker bowline knot. 
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Figure 142. Tying the slippery half-hitch. 


loaded in the second C—47 transport plane with the number of ropes 


used for lashings are as follows: 
(a) Trails wheels packing crates, and saw horses (10 ropes). 


(b) Shields sectior chest, and lifting bars (7 ropes). 


(c) Ammunitio (10 ropes) 
(2) The order of'loading with station number for center of gravity 


is given as follows: E А 

Station Мо. 
(a) GES Eh eat SS Re Eq OEE bs eI rS a eae atis 256 
pM Econ per" 263 
(Ur Sert una aene ыйыы Ree doe qanya dol ded SUR Hp AUN D SEC h E Bad 248 
d). Packing erate M33 eier aia ele Re eRe eel E 232 
(e) Packie crate, M392 foe TN EE eh di od eaa 278 
(F) Saw horses, small sorce yasa cade kOe ELE NEE eh 202 
256 


(g) Saw horses, large ...... EEN 
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CRADLE, EQUILIBRATOR, 
AND TOP CARRIAGE; 
(STATION NO. 227) J 


RECOIL AND SLEIGH 
ASSEMBLY 
(STATION NO. 230) 


TPA ASSEMBLY 
(STATION NO. 224) 


AMMUNITION 
(TEN ROUNDS) 


{STATION NO. 364) 


AXLE ASSEMBLY? 
(STATION NO. 286) { 


REAR VIEW RA PD 88978 


Figure 143. Load No. 1 positioned on C47 transport plane mock-up 
front and rear, 
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CRADLE, EQUILIBRATOR 
AND TOP CARRIAGE 
(STATION NO. 227) 


RIGHT SIDE 
BARREL ASSEMBLY AXLE ASSEMBLY 
RECOIL AND (STATION NO 224) (STATION NO. 286) 


SLEIGH ASSEMBLY 
(STATION NO 230) 


LEFT SIDE RA PD 88979 


LOAD NO. 1 


Figure 114. Load No. 1 positioned on C-47 transport plane mock-up 
left and right side. 
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RICHT TRAIL fLEFT TRAIL 
(STATION NO. 263) 


{ (STATION NO. 248) 


AMMUNITION 


(TWENTY-TWO ROUNDS) 
(STATION NO. 409) 


š e 

ripara LEA ee 
2 x Š 

LISD AIS А, aeu mon OUD ELLER WERE UP WI РНР ONT DEE AO 

a KS AT en к e? 

ея E 

S 


pr Liter ra Ser rra Ws Ze E э rar LT 


r АО, 
tain AC УУУ с сый PLL 


REAR VIEW ` RA PD 88980 


Figure 145. Load No. 2 positioned on C-47 transport plane mock-up 
front and rear. 
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SAW HORSES, LARGE 
(STATION NO. 256) 


{MISCELLANEOUS PARTS BOX 
INO. 2 (STATION NO. 232) 


WHEELS (STATION NO. 256) 
EE ls PARTS BOX NO. 1 


(STATION NO. 278) 


SAW HORSES, SMALL (STATION NO. 202) 


LEFT SIDE 


AMMUNITION (TWENTY-TWO ROUNDS) (STATION NO. 409) 


LIFTING BARS 
(STATION NO. 358) 4 SHIELDS 


SECTION CHES 


LX 
MN 


% 


VIEW SHOWING SHIELD, SECTION CHEST AND AMMUNITION 
dca diac Mte sie abusi Urge P a CD E IUSSI TE ima dried dil 


RA PD 88981 
Figure 146. Load No. 2 positioned on C—47 transport plane mock-up left side. 
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ОЛУ ЕЛИП DARS we ewes oe fatat кя Rd Фет P gh уе ERA CRI АСЫ 358 


(9 Shields nn 358 
(7) Section c P d квал ERE EN 358 
(k) Ammunition (22 fOHIMIB) s:r arasia akes naira 409 
(I) Personnel (Gt MEn) oc sgn seuss yts tnd шыкай eee 211 


8. Reassembly of Howitzer and Carriage 


a. The matériel is reassembled in the reverse order of operations as 
described in paragraph 5b through k, appendix I. The trail hinge pin 
guide (fig. 147) is used in assembting the trails. | 

b. The holes in the top carriage and axle support through which the 
pintle pin is inserted are carefully alined by inspecuon before inserting 
the pin. It is usually necessary to pull down on the front end of the 
cradle to counteract the tendency of top carriage lower bearing to crowd 
forward, due to the rear heaviness which results when the fore part 15 
lightened by removal of tube and sleigh. In combat operation, the pintle 
pin key must be removed (brass drift and hammer) when the howitzer 
is disassembled. As the absence of this key mav slightly increase the 
wear of the pintle pin, it will be replaced at the earliest opportunity. 


c. Before reassembly, all bearings, sliding suríaces, threads, exposed 
gears, etc., must be thoroughly cleaned, dried, lubricated, and inspected. 


3/4" HEX. HEAD 

3/8" E 

| E 

7/8" 

313/15" 

| 03°} 

13/16” син сш d 
| 1/32" a u 

Lobo 1/32" CHAMPHER 


1-1/2-12N.F.-2 
RA PD 104976 


|} 2’-.002 
1/16” CHAMPHER 


Figure 147. Trail hinge pin guide. 
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APPENDIX li 
REFERENCES 


1. Publication Indexes 


The following publication indexes should be consulted frequently for 
latest changes or revisions of references given in this section and for 
new publications relating to matériel covered in this manual. 
a. List and Index of Department of the Army Publications FM 21-6 
b. List of War Department Films, Film Strips, and 


Recogmtion Plu ENEE kA а a A ere E FM 21-7 
p, Miltary 2 ВИИИ SOUS AN NA ACEN NM ACA ра жшж ыш жагы FM 21-8 
d. Ordnance Major Items and Combinations, and Pertinent 

PCRS? uiuo a HS ae Reon kee йш EE SB 9-1 
e. Ordnance Catalog Supply Index...... WD Supply Catalog ORD 2 


2. Standard Nomenclature Lists 


а. AMMUNITION 
Ammunition, blank, for pack, light, and medium field, 

tank, and antitank artillery.. WD Supply Catalog ORD 11 SNL R-5 
Ammunition, fixed and semi-fixed, including subcali- 

ber, for pack, light and medium field, aircraft, tank, 

and antitank artilery, including complete round 

DEDE Lux howe nee pea ad WD Supply Catalog ORD 11 SNL R-1 
Ammunition instruction material for pack, light and 

medium field, aircraft, tank, and antitank artil- 

LEG nck OH E manuq a гара WD Supply Catalog ORD 11 SNL R-6 

b. Howitzer MATÉRIEL. 
Gun, 37-mm, 

subcaliber, M13 .. WD Supply Catalog ORD (*) SNL C-33, Sec. 16 
Howitzer, 105-mm, M2A1; carriage, howitzer, 105-mm, 

M2A1 and M2A2; and mount, howitzer,105-mm, 

M4 and М4А1.......... WD Supply Catalog ORD (*)' SNL C-21 

c. SIGHTING AND FIRE CONTROL EQUIPMENT. 


Binoculars 
(various models) .. WD Supply Catalog ORD (*) SNL F-210. —238 


(*) See WD Supply Catalog ORD 2, Index, for published pamphlets. 
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Chest, lighting equipment, M21; light, 
aiming post, M14; light, instrument, 


MIO uaa queam эз WD Supply Catalog ORD (*) SNL F-205 
Circle, aiming, Mls.... WD Supply Catalog ORD (*) SNL F-160 
Compass, MZ «exe KEN WD Supply Catalog ORD (*) SNL F-219 
Finder, range, M7 w/F.A. 

equipment ........... WD Supply Catalog ORD (*) SNL F-254 


Mount, telescope, M21A1, M23; Quadrant, 
range, M4A1; Telescope, elbow, MI6AI1C, 


MUDOALD seuss dm WD Supply Catalog ORD (*) SNL F-197 
Mount, telescope, M42... WD Supply Catalog ORD (*) SNL F-256 
Post, aiming, Ml ...... WD Supply Catalog ORD (*) SNL Е—35 
Quadrant, gunner's, M1.. WD Supply Catalog ORD (*) SNL F-140 
Setter, fuze, M14....... WD Supply. Catalog ORD (*) SNL F-1 
Setter, fuze, М22....... WD Supply Catalog ORD (*) SNL F-293 
Table, graphical firing, 

M237 ку шея де art WD Supply Catalog ORD (*) SNL F-237 
Telescope, battery commander’s, 

РРР WD Supply Catalog ORD (*) SNL Е-259 
'Telescope, observation, 

M48, M49 .......... WD Supply Catalog ORD (*) SNL F-173 
Telescope, panoramic, 

MIZAZ oes e awa WD Supply Catalog ORD (*) SNL Е-214 
Thermometer, powder 

temperature, М1..... WD Supply Catalog ORD 13 SNL M-5 
Watch, pocket or wrist, 

7-jewels or more ..... WD Supply Catalog ORD (*) SNL F-36 


d, CLEANING AND PRESERVING. 
Cleaning, preserving, and lubricating materials; 

recoil fluids, special oils, and miscellaneous 

related TNS о: йената WD Supply Catalog ORD 3 SNL K-1 
Soldering, metallizing, brazing, and 

welding materials, gases and 


related 108848 „ажаа WD Supply Catalog ORD 3 SNL K-2 


3. Explanatory Publications 


a. AMMUNITION. | 
Ammunition, General .................... EE ТМ 9-1900 


Ammunition Inspection Guide ........................ TM 9-1904 
Artillery ommbus socer opua SN d dos C аха em w w TM 9-1901 
Ballistic Data, Performance of Ammunition............. TM 9-1907 


(*) See WD-Supply Catalog ORD 2, Index, for published pamphlets of the Ordnance Supply 
Catalog. | 
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Meteorology Tor Artillery”. S ФЕБ 2.00000... TM 20—240 


Qualifications in Arms and Ammunition Training 


ОЛОИ. Vrae desde GWE aco dor RR Vat wh u ddr ааз AR 775-10 
Regulations for Firing Ammunition for Training, 

Target Practice, and Gombat аа е pureq aS EC ER AR 750-10 

b. CHEMICAL WARFARE. 
Е оН rASGEAXEERXEEN KE EA RR ESaES S ТМ 3-220 
Defense Against Chemical Attack 222.244 EE KEN AN FM 21-40 
Military Chemistry and Chemical Agents..:..... aav ws TM 3-215 

с. MAINTENANCE AND REPAIR. 
Basic Maintenance Manual EE kh a ee sam y TM 38-650 
Cleaning, Preserving, Sealing, Lubricating, and Related 

Materials Issued for Ordnance Matériel ............... TM 9-850 
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Frontispiece — The 105-mm Howitzer and Carriage 


RING, RECOIL MECHANISM BRACKET LOCKING 
= | RING, RECOIL MECHANISM BRACKET SEAT 
än Pe ASSEMBLY, LEFT ELEVATING АКС 


ER LS ASSEMBLY, BREECH RING ` 
à "м Z) f БУ ~ | 


: MOUNT, TELESCOPE 
HANDWHEEL, TRAVERSING WORM SHAFT 


TUBE 


RECOIL 


CRADLE HANDWHEEL, ELEVATING CROSS SHAFT 


RECOIL 
SLEIGH 
BOX, 
BATTERY | 
DRAWBAR 
AUTOMOBILE 
DISK AND RIM 


ASSEMBLY, STAFF TRAIL, LEFT 
EQUILIBRATOR SUPPORT WELDED 


RA PD 61308 


Figure 1 — Howitzer and Carriage — Left Side, Traveling Position 
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Figure 2 — Howitzer and Carriage — Right Side, Traveling Position 
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Figure 3 — Howitzer and Carriage — Front View 
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Figure 4 — Howitzer and Carriage — Rear View, Firing Position 


INTRODUCTION 


2. CHARACTERISTICS. 


а. The howitzer, 105-mm, М2А1, fires a projectile which weighs 33 
pounds loaded and fuzed. For short bursts the rate of fire may be four 
rounds per minute and for prolonged periods the rate may be two rounds 
per minute. The maximum range which may be obtained is approxi- 
mately 12,200 yards using the maximum charge. 


b. The carriage, 105-mm Howitzer M2, is of the mobile split-trail 
type. It is equipped with electric brakes and may be towed at speeds up 
to 30 miles per hour over improved roads. It has a hydro-pneumatic, 
constant recoil, type of recoil mechanism. To accommodate the carriage 
to uneven ground, an equalizing mechanism is provided. 


c. This weapon may be used for either direct or indirect firing. In 
direct laying, a one-man, one-sight system may be used, wherein the gun- 
ner lays the piece both for direction and elevation, using the panoramic 
telescope located on the left side of the carriage. When a more rapid 
rate of fire is desired, the two-man, two-sight system is used. In this case 
the gunner lays for direction only, and the No. 1 cannoneer lays for 
elevation, employing the elbow telescope attached to the right side of 
the carriage. 


3. DIFFERENCES AMONG MODELS. 


a. The difference between the M2 and M2AI howitzers is only in 
details of construction of the sliding surface on the bottom of the breech 
ring. This difference does not affect troop use or care of the materiel. 


4. DATA. 
a. General data pertaining to the 105-mm Howitzer M2A1. 

Caliber of Һоў/йгег........................................ 105 millimeters, 4.134 inches 
Weight of barrel and breech тесһапї$т................................ 1,064 pounds 
Weight of complete round 42.06 pounds 
Weight of projectile............................................: T OPE esse Sa sk 33 pounds 
Weight of propelling charge. 3 pounds 
Muszle velocity: ies iuc aeree cetero nemen 650-1,550 feet per second 
Length of bore.......... eese fedet er p d Ee а 22.5 calibers 
Maximum range 43.80................................... 12,200 yards approximately 
Twist of rifling—uniform—right band 1 turn in 20 calibers 


b. General data pertaining to the 105-mm Howitzer Carriage M1A1 
and M2. 


Weight of howitzer and carriage in firing position 


without accessoriesg а 4,260 pounds 
Length over-all in traveling oosition 11... 238 inches 
Width. over EN 82 inches 
Height over-all... oo... U U. ааа 60 inches 
Height of lunette (limbered position". 29 inches 
Maximum elevaton U а.а. 64.25 degrees 
EE —4.75 degrees 
Elevation per turn of һапазуһее1........................................уу.- 10 mils 
Maximum traverse (right or left from center line)................ 22.5 degrees 
Traverse per turn of handwheel.................. eese 21 mils 
SIZe Of resi ааа рй 7.50 x 24 


Tite pressure. селдин U иинин Шын СЕ ыныран Шы ЖЫКЫ 45 pounds 


(hydro-pneumatic, constant 


Type of recoil mechanism 
dis | recoil, with floating piston 


Normal length of receil............... u uuu essere 42 inches 
EquiliDBBtOE eruit re uu ea LEE we spring 
Time to enpe oee UU а ааа аа ааыа 3 minutes 
Weight of recoil mechanism (51еї#һ)....................................... 457 pounds 


Weight at Iunette ааа 235 pounds 


HOWITZER AND CARRIAGE 


DESCRIPTION AND FUNCTIONING 


5. GENERAL (figs. 1, 2, 3 and 4). 


a. The howitzer, 105-mm M2 and М2А1, has a tube or barrel about 
93 inches in length. Expressed in calibers (the length in inches divided 
by the diameter of the bore in inches), this equals 22.5 calibers. The 
rear end of the tube is threaded to receive the breech ring which is the 
housing for the breech mechanism. A square recess is cut transversely in 
the breech ring and into this is assembled a manually operated breech- 
block. Contained in the breechblock is the Firing Lock M13 which, to- 
gether with the firing mechanism on the right side of the cradle, affords 
the means by which firing is accomplished. The firing lock is of the con- 
tinuous pull type. Thus, one pull of the lanyard fires the piece, and upon 


release of the lanyard, the firing lock automatically resumes its position 
of readiness. : 


b. The carriage is simple, both in construction and operation. It falls 
into the category of a split-trail carriage—that is, it has two trails which 
can be spread apart for firing or locked together for traveling. А two 
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position, gooseneck drawbar with a lunette is provided for connecting 
the piece to the prime mover for traveling. Immediately supporting the 
howitzer is the sleigh. The sleigh houses the recoil mechanism, with the 
recoil brake cylinder carried below and the recuperator cylinder above 
the barrel. The sleigh—together with the howitzer and cylinders of the 


recoil mechanism— moves to the rear in recoil, being carried on a trough- 
shaped, welded cradle. 


c. The howitzer is elevated by operating either of the two elevating 
handwheels—one on each side of the cradle. These handwheels trans- 
mit power to a pinion shaft and two pinion gears, which engage two 
elevating arcs, and provide a means for elevating and depressing the 
piece. The traversing mechanism is of the pintle type— that is, the mov- 
ing parts traverse about a pin. This permits a wide angle of traverse. 
Traverse is accomplished by a worm and rack arrangement on the left 
side of the carriage and a vertical pintle pin about which the top car- 


riage rotates. 
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Figure 5 — Howitzer Barrel — Right Side, Sectional View 


d. The disk wheels are assembled to the axle spindles with roller 
bearings. 


e. The carriage is equipped with an electric brake system controlled 
from the driver's seat of the prime mover. А feature of the system is 
that the brakes of the howitzer automatically set in event of a break-away 
from the prime mover. А hand brake lever on each wheel is provided 
for applying the brakes when parking and maneuvering the carriage and 
for use in the event of failure of the power brakes. 


6. BARREL ASSEMBLY. 


a. (figs. 5 and 6). The barrel assembly consists of the barrel or tube, 
the breech ring assembly, and their component locking rings, pin, and 
screws for securing the breech ring to the barrel and the assembly to the 
sleigh. | 


b. The breech ring assembly is screwed onto the tube and locked in 
place by the breech ring lock screw, which extends a short distance into 
a recess bored in the tube. Two lugs project from the bottom front face 
of the breech ring and engage recesses in the rear yoke of the sleigh, thus 
locking the howitzer against rotation in the sleigh. Two leveling plates, 
forming a seat for the gunner’s quadrant, are inlaid in the top of the 
breech ring and finished in a plane parallel to the axis of the bore. Two 
bronze bearing strips are assembled in dovetailed slots in the bottom face 
of the ring. They form the bearing surface between the breech ring and 
the rear slides of the cradle. 


c. Vertical lines are engraved at the top and bottom of the muzzle 
face of the tube and horizontal lines at the sides. The intersection of a 


ASSEMBLY, 
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thread— stretched from one vertical line to the other, with a thread 
stretched from one horizontal line to the other— serves to locate the 
center of the tube's diameter for bore-sighting. 


7. BREECH MECHANISM. 


a. The breech mechanism (figs. 7 and 8) consists of the breechblock 
assembly, the operating mechanism and the Firing Lock M13. It permits 


the opening and closing of the rear of the barrel for loading and firing 
and is so constructed that the operation of closing forces the cartridge 
case fully into the chamber. The breechblock (fig. 9) is a sliding wedge, 
hand operated device moving in a horizontal plane within the breech 
recess. It is rectangular in form and has three horizontal holes cut in it 
from front to rear. The hole at the left side is in axial alinement with the 
tube when the breech is open, providing a guide for the ammunition. The 
middle hole is in alinement with the tube when the breechblock is in the 
closed position. It houses the firing lock. To reduce weight a rectangular 
hole is cut in the right side. 

(1) The hole for the firing lock is threaded at the front end to accom- 
modate the breechblock bushing. 

(2) In the bottom face of the breechblock is a cam groove in which 
the upper trunnion of the extractor seats. In the upper face is another 
cam groove for receiving the breechblock operating lever cross head. 


b. The trigger shaft (fig. 9) forms the connection between the firing 
mechanism on the right side of the cradle and the firing lock on the in- 
side of the breechblock. It lies crosswise in the breechblock. A squared 
section near its left end fits in a square hole in the trigger fork of the 
firing lock. The right end is a lever arm with the outer end suitably 
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Figure 6 — Howitzer Barrel — Right Side, Longitudinal View 


formed for contact with the firing shaft. A lug on the trigger shaft arm 
swings in a recess in the right side of the breechblock, the sides of the 
recess acting to limit the movement. The trigger shaft detent retains 
the shaft in place by resting in a vertical hole in the right side of the 
breechblock and engaging a round groove in the trigger shaft. The detent 
is pushed down by the detent spring, the spring being backed by the 
detent spring retaining screw. The function of the detent handle is to 
disengage the detent from the trigger sl 


c. Breechblock Operating Lever Assembly. 


(1) This assembly (fig. 9) includes the operating lever, cross head, 
cross head screw, operating handle, operating handle pivot, operating 
handle pivot pin, operating handle pivot key, spring, and operating 
handle sleeve. 
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Figure 7 — Breechblock Closed 


(2) The breechblock operating lever is pivoted on the upper right 
rear corner of the breech ring. When closed, the entire lever, except the 
handle, is enclosed in the breech ring and is held in closed position by the 
handle engaging the operating lever catch on the breech ring. 

(3) The shorter arm of the lever swings into the breech recess where 
it operates the breechblock by means of a cross head attached to a stud 
on the lever arm. The cross head slides in a groove in the breechblock. 
The stud and cross head are connected by a screw located in the cross 
head. The screw enters a groove in the stud and restrains the cross head 
while allowing it to rotate freely on the stud. 


(4) Assembled on the long arm of the breechblock operating lever 
is the operating handle sleeve and allied parts. 


(5) The operating lever pivot (fig. 9) is a round pin with a knob 
head projecting above the right rear corner of the breech ring. There is 
a key lug on its lower end which passes through mating keyways in the 
breech ring and breechblock operating lever hub when the lever is in a 
certain angular relation to the breech ring as indicated by a witness line 
on the operating lever. 
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Figure 8 — Breechblock Opened 
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Figure 9 — Breechblock Subassemblies —Exploded View 
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d. The extractor (fig. 9) pries the fired cartridge case out of the 
powder chamber. It is in the form of a flat plate, lying on the bottom 
of the breech recess. It has two opposed trunnions at one end and a toe 
at the other. The trunnion on the lower surface extends downward into 
a hole in the breech recess and is the pivot about which the toe moves 
to the front and rear. The top trunnion engages the extractor groove on 
the bottom face of the breechblock. When the breech is closed, the toe 
lies in a recess in the breech face of the tube in front of the rim of the 
cartridge case. The front edge of the extractor is curved and rolls against 
the front wall of the breech recess when the breech is opened. 


8. FIRING MECHANISM AND FIRING LOCK M13. 


a. The howitzer is fired by means of the firing mechanism (fig. 10) 
attached to the right side of the cradle. A rearward pull on the lanyard 
of this mechanism rotates the trigger shaft. The latter actuates the firing 
lock which in turn detonates the primer of the round. The firing lock is 
of the continuous pull type. When the lanyard is pulled, the compres- 
sion firing spring is further compressed and the firing pin is released to 
strike the primer. The force of the pull has no effect on the force of the 
blow on the primer. Upon release of the lanyard, the firing lock auto- 
matically returns to the "ready" position. 
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Figure 10—Firing Mechanism — Side View 


b. The firing lock (figs. 7 and 9) fits in the axial hole in the breech- 
block and is located in its seat by rotating it slightly. This causes pro- 
jections on the firing case to engage mating surfaces in the breechblock. 
It is prevented from rotating by the trigger shaft. 


9. RECOIL MECHANISM AND SLEIGH. 


a. The recoil mechanism is required to cushion the shock created 
by firing and to gradually check the rearward movement of the recoiling 
parts to avoid displacement of the carriage. The recuperator mechanism 
stores some of the energy of recoil, returns the recoiling parts to the firing 
position and holds them so that the howitzer may be fired again. The 
recoil mechanism is of the hydro-pneumatic, constant recoil type em- 
ploying a floating piston to separate the oil from the nitrogen. 


b. Recoil Sleigh Assembly (figs. 16 and 17). The sleigh is that part 
of the carriage which houses and supports the recoil mechanism. This 
assembly includes three yokes, which hold the parts together; also the 
right and left rails which slide on the stationary cradle and guide the 
recoiling parts. The howitzer is supported by the front and rear yokes 
and is secured in place by the recoil mechanism bracket locking ring 
which screws against the front yoke (fig. 5). 
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Figure 16 — Recoil Mechanism and Sleigh Assemblies — Front View 
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с. Action in Recoil (fig. 18). The sleigh is fastened to and recoils 
with the howitzer, carrying both the recoil and recuperator cylinders. A 
piston rod and piston operating in the recoil cylinder is attached to the 
cradle and therefore remains stationary. As the sleigh moves to the rear, 
the piston forces oil from the recoil cylinder through the communicating 
passages in the front yoke of the sleigh to the recuperator cylinder and 
thence into the regulator body. 


d. Action in Counterrecoil. When the recoiling parts are brought 
to rest at the end of recoil, the compressed nitrogen moves the floating 
piston and diaphragm assembly forward and forces the oil back into the 
recoil cylinder. The pressure of thé oil against the recoil piston forces 
the howitzer into the firing position. 
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Figure 17 — Recoil Mechanism and Sleigh Assemblies — Rear View 
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Figure 18 — Recoil Mechanism — Longitudinal Section 


10. CRADLE. 


a. The cradle (fig. 20) is the trough-shaped part of the carriage that 
supports the recoiling parts. The rails of the sleigh slide on the guides 
of the cradle. The recoil piston rod passes through a hole in the front 
of the cradle and is secured to the cradle by the piston rod inner and 
outer nuts. The panoramic telescope mount, the range quadrant, the fir- 
ing mechanism and the moving parts of the elevating mechanism (fig. 
21) are attached to the cradle. 


b. The cradle lock strut (fig. 22) is designed to support the overhung 
weight of the tube, cradle and recoil mechanism when in traveling posi- 
tion. During travel the strut must be swung down and latched to the 


carriage so as to act as a support. It must be released (fig. 23), swung 
up and latched to the under side of the cradle when the howitzer is in 
firing position (fig. 24). 


c. The traveling lock (fig. 25) is provided for the purpose of locking 
the cradle when in traveling position. There are two ball-like pieces 
mounted on the bottom rear end of the cradle. A bracket with socket 
that engages the ball-like end of the traveling lock is bolted to each trail. 
The brackets are movable and can be adjusted, if necessary, to aline the 
parts of the traveling lock. 


d. The carriage is provided with a single unit, spring type equili- 
brator (figs. 20 and 26). It connects the rear end of the cradle to the top 
carriage. The preponderance of the weight supported by the cradle is to 
the front of the trunnion bearings when the recoiling parts are in battery. 
The function of the equilibrator is to neutralize unbalanced weight and 
reduce the manual effort required to elevate and depress the howitzer. 
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Figure 20 — Cradle and Elevating Mechanism — Rear View 
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Figure 21 — Cradle and Elevating Mechanism — Front View 
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Figure 22 — Cradle Lock Strut in Traveling Position 


Figure 25 — Cradle Traveling Lock 


1l. TOP CARRIAGE. 

a. The top carriage (figs. 27, 28 and 29) includes all those parts, 
exclusive of the shield, which move in traverse, but not in elevation. It 
supports the cradle and the stationary parts of the elevating mechanism. 
The elevating arcs are an integral part of the top carriage casting and 
are provided with trunnion-bearings which support the cradle. The top 


carriage pivots about and is supported by the pintle group assembly. The 


traversing rack is attached to the top carriage. 
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Figure 27 —Top Carriage M2 —Left Front 
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Figure 28 — Top Carriage M2 — Right Side 


12. AXLE AND SUPPORT. 


a. The axle and support (figs. 30 and 31) are the carriage com- 
ponents that carry the weight of the carriage and howitzer. The wheels 
are mounted on the ends of the axle and the trails are attached to the 
ends of the support. The axle and support are so connected as to pro- 
vide an equalizing system. This system provides an equalizing movement 
to compensate for irregularities of terrain. Thus, when the trails are on 
level ground but the wheels are not, the howitzer remains level along 
the axis of the trunnions in firing position. When the wheels are level but 
the trails are not level, or when both wheels and trails are out of level, 
the howitzer tilts but remains stable in the firing position. 
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Figure 29 —Top Carriage M2 — Rear View 


b. The center of the support is horizontally pivoted to the center of 
the axle. Gib bearings on the ends of the axle and support serve to keep 
those elements in alinement, normal to the direction of travel. The sup- 
port has a vertical pintle pin secured to its center and is also provided 
with hinge pin holes for attaching the front ends of the trails to its outer 
ends. When the trails are closed for travel, the trail extensions at the 
forward end project over ramps on the axle, thus locking the support 
and axle together. Two axle locks are also provided to prevent the equal- 
izing action taking place when they are engaged. These locks supplement 
the locking action of the trail extensions. 
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Figure 30 — Axle and Support — Top View 
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Figure 31 — Axle and Support — Front View 


13. TRAILS. 


a. The trails (fig. 4) consist of two long, box-constructed pieces that 
extend to the rear of the howitzer to stabilize it when in the firing posi- 
tion and to connect the howitzer with its prime mover when in the 
traveling position. They are attached to the support by the trail hinge 
pins (fig. 33). When spread to their full open position, the trails are 
locked in position by the trail lock pins inserted through mating holes in 
the trails and the support (fig. 33). Additional holes in the trails are 
provided to hold the trail lock pins when the trails are closed. 


b. The trail lock (fig. 34) consists of a hook on the left trail which 
engages a loop on the right trail. A handle connected to the hook pro- 
vides leverage by which the two trails may be drawn together and locked 
in traveling position, after the hook and loop have been engaged. Proper 
alinement is assured by a ball and socket arrangement welded to the 
trails. The hook handle is prevented from moving by a latch on the left 
trail which engages the handle when it is brought to the locked position. 


AI 
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Figure 33 — Engaging Trail Locking Pin 


c. The drawbar assembly (fig. 34) is a device by which the trails 
are attached to the prime mover. It is placed in the “DOWN” position 
for travel and in the “UP” position for firing and is locked in either posi- 
tion by means of the drawbar lock. 


14. WHEELS AND BRAKES. 


a. The wheels are the disk and rim type. They are mounted on roller 
bearings on the wheel spindles at the ends of the axle. 

b. Description of Electric Brakes. The electric brake system (figs. 
35, 36 and 37) contains, in addition to the conventional brake drum 
and a self-energizing expanding brake band, an armature and a circular 
electric magnet for each wheel. The armature is mounted on the brake 
drum and revolves with the wheel while the magnet is mounted on the 
backing plate assembly and remains stationary until the brakes are 
applied. The armature is kept in constant contact with the magnet by 
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Figure 34 —Drawbar and Trail Traveling Lock 


means of flat springs interposed between the brake drum and the arma- 
ture which causes the armature to bear against the magnet with a slight 
pressure at all times. The magnet has a limited rotation in either direction, 
the. amount of rotation depending on the amount of wear of the brake 
lining. As the brake lining wears, the limit of travel of the magnet in- 
creases. The magnet is constructed with а !;z which expands one end of 
the brake band against the brake drum as the magnet moves in either 
direction. The brake band, being self-energizing, tends to press against 
the drum along its entire length, thus creating the necessary friction to 
stop the wheel. As the amount of current is increased, by means of the con- 
troller in the prime mover, the armature clings more tightly to the magnet 
and greater pressure is exerted on the brake band by the magnet lug. 
“Grabbing” and “locking” are not prevalent in the brake system because 
there is always a slight slipping action between the armature and the 
magnet. 


c. Emergency Break-away System (fig. 38). A six-volt dry cell 
battery and safety switch, housed in a battery box on the right trail, 
provide a means for applying the brakes automatically if the carriage 
breaks away from the prime mover. The safety switch is connected to the 
prime mover by a light chain, one end of which is secured solidly to the 
prime mover, £he other end secured to the switch handle by a spring 
clip. In case the howitzer becomes separated from the prime mover, the 
chain throws the switch to the “ОМ” position and the spring clip disen- 
gages from the switch without damage to the chain. When the safety 
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Figure 35 —Electric Brake 
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Figure 38 —Electric Brake Wiring Diagram 


switch is “ON,” current from the battery flows to the electromagnets and 
the braking action is accomplished. 


d. Hand Brakes. Hand brakes (fig. 39) are provided for use in 
parking the howitzer and when firing. The hand brake lever operates a 


cam which serves to expand the brake band and lining against the brake 
drum. 
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Figure 39 —Left Front Wheel Showing Hand Brake 
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Figure 40 — Howitzer Carriage Couples to Prime Mover 
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Figure 41 —Disengaging Axle Locks RA PD 49793 


OPERATION 
16. TO PLACE HOWITZER IN FIRING POSITION. 


a. To place howitzer in firing position, perform the following opera- 
tions: 

(1) Disconnect the jumper cable from the prime mover and battery 
box; remove the safety chain from the prime mover. Uncouple the lu- 
nette from the pintle of the prime mover and lower the trails to the 
ground (see fig. 40). 


(2) Remove the traveling covers. 
(3) Disengage the axle locks (fig. 41). 


(4) Unfasten the cradle lock strut (fig. 24), move it to firing position 
and latch it to under part of cradle. 


(5) Check position of the cradle traveling lock parts (fig. 42). If 
parts are not in alinement, loosen the bracket holding bolts and reset the 
traveling lock brackets, by means of the adjusting screws, before separat- 
ing the trails. 

(6) Disengage the drawbar lock (fig. 43), swing the drawbar around 
180 degrees to the “UP” position, and reengage the drawbar lock. 


(7) Unlatch the trail traveling lock (fig. 44). Insert the handspike in 
the socket at the rear of the left trail (fig. 45). 


(8) Spread the trails and insert the trail lock pins in the forward holes 
as shown in figure 33. 


(9) Lower the left front shield (fig. 46) if so directed. 


(10) Seat the panoramic and elbow telescopes in their respective 
mounts as described in paragraphs 47 d (2) and 49 d (1). 


Figure 43 —Placing Drawbar in Firing Position 
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Figure 44 —Unlatching Trail Traveling Lock 


b. The foregoing operations place the howitzer in the firing position 
except for laying the piece and inspecting the bore as well as the breech 
and firing mechanisms. The hand brakes should not be set until a suffi- 


cient number of rounds have been fired to insure that the spades are 
firmly seated. 


18. TO OPERATE THE BREECH MECHANISM (figs. 7 and 8). 


a. To open the breech, grasp the operating handle, press the plunger 
down to release the handle from the catch, and swing the operating lever 
to the right and rear. ; 

b. To close the breech mechanism, swing the operating lever to the 
front and left until it is again latched to the breech ring. 


19. TO TRAVERSE 


a. To traverse the howitzer from right to left, turn'the traversing 
handwheel (fig. 47) in a clockwise direction. To traverse the howitzer 
from left to right, turn the handwheel in a counterclockwise direction. 
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Figure 45 — Traveling Lock, Drawbar and Handspike 
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Figure 46 —Lowering Left Front Shield 


20. TO ELEVATE. 


a. To elevate the muzzle of the howitzer, turn the elevating hand- 
wheels in a clockwise direction. To depress the howitzer, turn handwheels 
in a counterclockwise direction. The handwheel (fig. 48) which is ordi- 
narily used is attached to the right side of the cradle. The auxiliary hand- 
wheel is located on the left side. The two handwheels are interdependent 
through a system of gears and shafts. 


2014. TO LOAD THE PIECE. 


a. To load the piece, it is only necessary to insert the round in the 
breech and push it home. Care must be used, especially when the gun is 
elevated, to avoid injuring the hand. When it is necessary for the loader 
to insert his hand into the breech recess to push the round home, he 
should first close his fist. Avoid striking the fuze of the projectile against 
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Figure 47 — Operating Traversing Handwheel 


any portion of the weapon. А round to be loaded must be held well out 
of the path of recoil until the gun is in battery. 


2015. TO FIRE THE PIECE. 


a. To fire the piece, grasp the handle of the lanyard and pull it away 
from the piece as far as possible. If the long lanyard is used, it is attached 
to the short lanyard and the piece is fired in the same way. 


2034. UNLOADING. 


a. Opening the breech is intended to automatically eject the unfired 
round or the cartridge case of the fired round. 
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Figure 48 — Operating Right Elevating Mechanism 


b. To extract a cartridge case that is stuck, insert the rammer staff 
into the bore and tap the bottom of the inside of the case lightly until it 
is loosened and can be pushed out of the chamber. 

c. To unload an unfired round when the extractor fails to eject, insert 
the unloading rammer into the bore until the head encloses the fuze and 
comes in contact with the projectile (fig. 158). Then push and, if neces- 
sary, tap the rammer staff lightly until the round is dislodged from its 
seat. Then push it out of the breech. 


d. If the extractor has ejected the cartridge case but has not ejected 
the projectile, fill the chamber with waste, close the breechblock and dis- 
lodge the projectile as described above. Then open the breech and re- 
move the waste and the projectile. 


21. TO PLACE HOWITZER IN TRAVELING POSITION. 
a. To place the howitzer in traveling position, proceed as follows: 


(1) Remove the panoramic and elbow telescopes. 
(2) Put up the left top shield, if lowered. 


(3) Remove the trail lock pins, insert in the rear hole and close the 
trails. 


(4) Remove the handspike from its socket and lock the trail traveling 
lock. : 


(5) Disengage the drawbar lock, swing the drawbar 180 degrees to 
the “DOWN” position, and reengage the drawbar lock. 


(6) Disengage cradle lock strut from under part of cradle and 
fasten it to the strut traveling latch assembly on the equalizing support. 


(7) Engage the axle locks. 


(8) Place the traveling covers in place. 


(9) Couple the lunette to the pintle of the prime mover; connect the 
jumper cable to the prime mover and battery box, and replace the safety 
chain on the prime mover. 


22. TO OPERATE ELECTRIC BRAKES (figs. 35, 36, 37). 


a. The controller, or variable rheostat, which applies the brakes, is 
mounted in the driver's compartment of the prime mover and is operated 
by the driver. The position of the hand lever of the controller determines 
the amount of electric current flowing from the battery of the prime 
mover to the electromagnet and consequently governs the intensity of 
the braking force. 
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Figure 49 — Howitzer with Covers in Place — Right Rear View 
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Figure 50 — Howitzer with Covers in Place —Left Front View 
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Figure 61 —Lubrication Guide 
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SIGHTING EQUIPMENT 


47. MOUNT, TELESCOPE, M21, AND TELESCOPE, PANORAMIC, 
M12A2 AND SUBSTITUTES. 


a. Description of Mount. The Telescope Mount M21 (figs. 107, 108, 
109 and 110) is bracketed to the left side of the howitzer cradle and is 
centered about a prolongation of the cradle trunnion passing through the 
centering hole in the bracket. The panoramic telescope and the telescope 
mount provide the sighting element for laying the howitzer in direction. 
The mount consists principally of a longitudinal leveling mechanism, a 
cross leveling mechanism, an azimuth compensating mechanism and a 
telescope socket (figs. 107 and 108). The azimuth compensating mecha- 
nism—including the actuating arm, bearing and pivots— provides a means 
of transmitting the motion of the barrel to the mount so that any devi- 
ation in deflection due to elevating the barrel may be corrected. The 
cross and longitudinal leveling mechanisms provide a means of overcom- 
ing errors due to cant by leveling the mount to permit setting off true 
deflections on the panoramic telescope. À pair of indexes are provided on 
the rocker and actuating arm of the telescope mount (fig. 108) to indicate 
when the mount and the telescope are in the proper relation to the axis 
of the bore for direct laying. The telescope socket may be fitted to the 
rest of the telescope mount in one of two positions. One position provides 
for the telescope eyepiece to be offset 45 degrees from a line parallel 
with the axis of the bore, the other provides for the eyepiece to be alined 
parallel to the axis of the bore. 


b. Description of the Panoramic Telescope M12A2. 


(1) This panoramic telescope (fig. 111) is provided as standard for 
the 105-mm Howitzer M2. It is a four-power fixed-focus vertical telescope 
of the periscopic type with a rotating head and azimuth mechanism by 
which the line of sight may be directed to any desired azimuth, and a 
movable prism which permits the line of sight to be elevated or depressed 
through a limited angle (— 300 mils from the zero position) as required 
to keep the aiming point within the field of view. 


(3) The Panoramic Telescope M12A2 is constructed so as to utilize 
the 45-degree offset position of the telescope socket in the body of the 
mount. This permits the gunner to be in an easier position when looking 
through the instrument. The Instrument Light M19 is provided for the 
illumination of the reticle, the scales and the indexes of the Panoramic 
Telescope M12A2 and the elevation index and level bubbles of the Tele- 
scope Mount M21. 
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Figure 108 — Telescope Mount M21 With Panoramic Telescope Figure 109 —Telescope Mount M21 With Panoramic Telescope 
M12A2 ASA? 


Figure 110 — Telescope Mount M21 With Panoramic Telescope 
Goerz (German) 


c. Description of Substitute Panoramic Telescopes. 


(1) PANORAMIC TELESCOPE M5A3 (fig. 112). The Panoramic Tele- 
scope MSA3 is a substitute for the Panoramic Telescope M12A2. It is 
constructed upon the same basic principles as the Panoramic Telescope 
M12A2 and possesses the same optical characteristics and capabilities for 
measuring angles in azimuth. 


(2) PANORAMIC TELESCOPE M6, wITH ADAPTER. This telescope is 
not standard for use with this materiel, but can be used when fitted with 
an adapter to accommodate it to the Telescope Mount M21. 

(3) PANoRAMIC TELESCOPE M1917, WITH ADAPTER. This telescope 
is similar in every respect to the Panoramic Telescope M6, except that 
the original reticle has been removed and a reticle corresponding to the 
one in the Panoramic Telescope M12A2 has been inserted. 

(4) PANORAMIC TELESCOPE, GOERZ MANUFACTURE, WITH ADAPTER. 
This telescope was secured from the German Army at the close of World 
War I. It is mounted in the Telescope Mount M21 in the same manner 
as the Panoramic Telescopes M6 and M1917. 
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Figure 111 —Panoramic Telescope M12A2 


(3) Angle of site and angle of elevation mechanisms which introduce 


KNOB, AZIMUTH and add algebraically their respective elements of data. 


SETTING 
(4) A range drum whereby range settings may be made in lieu of 
angle of elevation settings. Range drums are issued for firing with charge 


LEVER, WORM À INDEX, AZIMUTH 3, 5, 7, Shell, Н.Е, M1, with FUZE, P.D., M39 (Firing tables ЕТ 105- 
THROWOUT —I MICROMETER SCALE H-2). Range drums are being manufactured for firing with charge 3, 5 and 
3 (FIXED) 7, Shell, HE, M1 with FUZE, P.D., M48 and M54 (FT 105-H-3) and will 


be issued when available. 
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Figure 112 — Panoramic Telescope M5A3 
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48. QUADRANT, RANGE, M4. 


a. Description. The Range Quadrant M4 (fig. 116) is mounted on 
the right side of the howitzer cradle and provides the means for laying the 
howitzer in elevation. The range quadrant is lighted by a built-in system 
supplied by four flashlight batteries (BA-30), which are mounted in a 
compartment of the quadrant. The range quadrant includes: 
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(1) An angle of site level for applying elevation and site. 

(2) A cross level and leveling mechanism for applying elevation and 
site in a vertical plane. 
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Figure 116 — Range Quadrant M4 


FIRE-CONTROL EQUIPMENT 


56. CIRCLE, AIMING, MI. 


a. Description. This instrument (fig. 128) is used for measuring 
angles in azimuth (direction) and site (elevation), as well as for general 
topographical work. It includes: 

(1) A four-power telescope with a reticle graduated in 5-mil intervals 
along the horizontal and vertical axes. The vertical graduations provide 
the only means of reading angles of site. 

(2) Two LEVELs. One is a circular level located in the compass box 
for leveling the instrument as a whole. The other is a telescope level 
which moves with the telescope when it is elevated or depressed. It indi- 
cates a level line of sight when the bubble is centered. 
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Figure 128 — Aiming Circle MI 


(3) A magnetic needle by which the instrument may be oriented. 


(4) Mechanisms for elevating and depressing the telescope, for re- 
volving the index about the azimuth scale (upper motion), and for revolv- 
ing the entire head on the spindle (lower motion). 


(5) A scale and micrometer for reading azimuth (horizontal angles). 
Azimuth is read in mils and the scales are numbered to correspond to 
those of other instruments commonly used with the aiming circle (the 
panoramic telescope and battery commander’s telescope). 


(6) Tripod. 
(7) Instrument Light M2. 
(8) Carrying case. 
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Figure 129 — Aiming Circle M1, with Instrument Light M2 


60. FINDER, RANGE, 1 METER BASE, M1916. 


a. 'This instrument (figs. 131 and 132) is used primarily for méasur- 
ing distance by triangulation; indications of azimuth and angle of site 
are also provided. 


b. Description. The instrument includes an internal l-meter base 
line, a 15-power optical system with two objectives and a common eye- 
piece of the coincidence type, and a scale on which the distance is indi- 
cated. It is furnished complete with mount and tripod; the necessary 
carrying cases and adjusting equipment are provided as accessories. The 
mount positions the line of sight of the range finder in elevation and 
azimuth and provides a hinge joint for placing the base line axis of the 
instrument in either a vertical or a horizontal position. Angle of site and 
azimuth scales and micrometers are provided on the mount. 


61. GLASSES, FIELD. 


a. The field glass, complete, consists of the field glass, neck strap and 
carrying case (figs. 137 -ап@-1@8). Two principal types are issued to 
troops in the field. They are the glass, field, type EE, (fig. 137), 6-power 
(limited standard), and the Binocular M3 (fig. 138) (new standard 
type). Both types are 6-power instruments. 
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Figure 137 — Glass, Field Type, EE, 6-Power, with Case and Strap 
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Figure 131 — 1-Meter Range Finder M1916, with Tripod — 
| Rear View 
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Figure 132— 1 -Meter Range Finder M1916, with Tripod = 
Front View 


62. TELESCOPE, B. C., М1915А1. 


a. The battery commander's Telescope M1915A1 (figs. 139 and 
140) is a 10-power binocular instrument used for observation and for 
measurement of azimuth and angle of site. It is furnished complete with 
mount and tripod and the necessary carrying cases, storage chest and 
cleaning brushes. Storage chests are not retained by field artillery organi- 
zations but when emptied are returned to the local post storage to be 
used in shipping instruments when necessary. 


b. Description. The telescopes are arranged so that they may be 
positioned vertically, as shown, or swung down horizontally so as to pro- 
vide an accentuated stereoscopic effect. The instrument is equipped for 
reticle illumination in conjunction with Instrument Light M1. Illumina- 
tion may also be supplied by a flashlight. 
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Figure 139 —Telescope, B.C., MI915AI, with Tripod — Rear View Figure 140 — Telescope, B.C., M1915A1, with Tripod — Front View 


65. GENERAL. 


a. Ammunition for the Howitzer, 105-mm, M2 and М2А1, is issued 
in the form of fuzed complete rounds of semifixed ammunition. A com- 
plete round includes all the ammunition components necessary to fire a 
cannon once. The term "semifixed" indicates that the ammunition, like 
"fixed" ammunition, is loaded into the cannon as a unit but that the pro- 
pelling charge is adjustable. This adjustment is permitted by the free fit 
of the projectile in the cartridge case so providing access to the propelling 
charge, which is divided into increments to enable the quantity of pro- 
pellant to be varied. Thus, it may be adjusted in the field just prior to 
firing. 


66. NOMENCLATURE. 


Standard nomenclature is used herein in all references to specific 
items of issue. Its use for all purposes of record is mandatory. 


а. 


67. PROPELLING CHARGE. 


a. 'The propelling charge for the semifixed ammunition described 
herein, except for SHELL, fixed, H.E., A.T., M67, is divided into seven 
unequal parts (fig. 141), thereby providing for 7 charges of fire. The 
powder for each increment is assembled in a cloth bag on which is marked 
the number of the increment. The base increment (charge 1) is tied to 
a retaining disk or hooks in the bottom of the cartridge case. The second 
increment (charge 2) is tied to the base increment (charge 1) with a 
long twine. The other increments, in numerical order, are tied to each 
other with shorter twine. This permits withdrawal of all increments— 
except the base increment—to the mouth of the cartridge case whence 
those increments not required for the particular inner charge to be fired 
may be removed by cutting or breaking the twine between the designated 
charge and the higher numbered increments. The increments to be used 
(from 1 up to and including the number of the charge to be fired) are 
then readily reassembled in the cartridge case in numerical order—the in- 
crement whose number corresponds to the charge to be fired being upper- 
most. For SHELL, H.E., A.T., M67, a fixed charge is used. 


68. CLASSIFICATION. 


a. Dependent upon the type of projectile included in the complete 


AMMUNITION 


round, ammunition for this weapon may be classified as high explosive, 
high explosive antitank, gas, smoke, blank or drill. 


(1) The high explosive shell (figs. 142 and 143) is filled with a high 
explosive filler such as TNT, amatol or trimonite, and derives its effect 
from the blast of its explosive and from fragmentation of the steel case. 


(2) The high explosive antitank shell is a special type of high ex- 
plosive shell designed primarily for penetration of armor plate. 


(3) The gas shell contains a small bursting charge of high explosive, 
sufficient to rupture the shell case. It is filled principally with a chemical 
agent having a toxic or an irritant physiological effect. 

(4) The smoke shell (fig. 144) is of the base-ejection type. It is 
equipped with a time fuze which is set to detonate in the air at the desired 
point on the trajectory. This detonation ignites an expelling charge of 
black powder in the nose of the shell. The expelling charge ignites the 
smoke mixture in containers and ejects them through the base of the shell 
whence they fall to the ground. 


(5) Blank ammunition, which contains no projectile, is provided for 
practice purposes on maneuvers, for firing the morning and evening guns 
and for saluting. 


(6) Drill cartridges are inert (contain no explosive) and are pro- 
vided for practice in loading and handling. 
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Figure 141 — Propelling Charge for 105-mm Howitzer М2 


and M2A1 


69. FUZES. 


a. General. A fuze is a mechanical device used with a projectile 
to explode it at the time and under the circumstances desired. The fuzes 
described herein are all assembled to the rounds as issued—not issued 
separately for use in the field. 


b. Classification. Fuzes are classified according to their manner of 
action as "time" or "impact." Time fuzes contain a graduated time element 
in the form of a compressed black powder train or a mechanism similar 
to clockwork to explode the shell a certain number of seconds after firing. 
Impact fuzes function when the projectile strikes a resistant object. Im- 
pact types are classified according to rapidity of action. The classifica- 
tions are superquick, non-delay and delay. According to their location 
on the projectile, fuzes are known as point detonating (P.D.) or base 
detonating (B.D.). 


c. FUZE, P.D., M48. 


(1) DESCRIPTION. This fuze (fig. 145) shown as issued assembled to 
the projectile in figure 142, is a combination superquick and delay type. 
On the side of the fuze, near the base, is a slotted "setting sleeve" and 
two registration lines. One line is parallel to the axis of the fuze and 
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marked “S.Q.” (superquick), the other at right angles thereto and 
marked “DELAY.” To set the fuze, the setting sleeve is turned with a 
screwdriver or similar tool so that the slot is alined with "S.Q." or 
“DELAY,” whichever is required. The setting is made any time before 
firing, even in the dark, by noting the' position of the slot parallel to the 
fuze axis for “S.Q.” at right angles thereto for “DELAY.” It should be 
noted that, even though set superquick, this fuze will function with delay 
action should the superquick action fail to function. 


d. FUZE, P.D., M54. 


(1) DESCRIPTION. This fuze (fig. 146) shown as issued assembled to 
the projectile in figure 143, is a combination time and superquick type. 
A safety wire extends through the fuze to secure the time plunger during 
shipment. The fuze has two actions, time and superquick. The super- 
quick action is always operative and will function on impact unless prior 
functioning has been caused by time action. Therefore, to set the fuze 
for superquick action, it is required that the time action be set either at 
safe (S) or for a time longer than expected time of flight. The time train 
ring graduated for 25 seconds is similar to that of other powder time 
train fuzes. To prevent extremely short time action, an internal safety 
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Figure 142 — Shell, Semifixed, HE, M], with Fuze P.D., M48; 105-mm Howitzer M2 and M2A1 


feature prevents the time action from functioning should the fuze be set e. FUZE, P.D., M57. 


for less than 0.4 second. As shipped, the fuze is set safe (S). The fuze (1) DEscRIPTION. This fuze (fig. 144), shown as issued assembled to 
is set for time by means of a fuze setter. the projectile, is a single action, superquick type similar in appearance 
to FUZE, P.D., M48, except for the marking and the absence of a setting 
sleeve. 
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Figure 143 —Shell, Semifixed, HE, M1, with Fuze P.D., M54; 105-mm Howitzer M2 and M2A1 
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Figure 144 — Shell, Semifixed, Smoke, HC, B.E., M84 w/Fuze P.D., M54; 105-mm Howitzer M2 and M2A1 


f. FUZE, B.D., M62. This fuze is assembled in the base of the 
antitank projectile (Shell, H.E., A.T., M67) and is known as a base de- 
tonating (B.D.) fuze. It functions upon impact with nondelay action. 
Because of its location, the fuze is not visible. 


g. Bore Safe and Non Bore Safe. A bore safe (detonator safe) fuze 
is one in which the explosive train is so interrupted that prior to firing 
and while the projectile is still in the bore of the cannon, premature 
action of the bursting charge is prevented should any of the more sensi- 
tive elements, such as primer and/or detonator, malfunction. The fuzes 
are classified as follows: 


Bore Safe Non Bore Safe 
FUZE, P.D., M48 FUZE, Р.О, M57 
FUZE, P.D., M54 
FUZE, В.О, M62 


NOTE: These fuzes are assembled to rounds as issued; they are not 
issued separately for use in the field. 
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Figure 145 —Fuze, P.D., M48 


70. IDENTIFICATION AND MARKING. 


a. General. А system of painting and marking identifies each com- 
plete round as to type, model, shell filler, weight zone, type of fuze and 
ammunition lot number. 


b. Colors. The color scheme for projectiles is as follows: 


High explosive................................. u... ..... Lusterless olive drab body 
markings in yellow. (The older scheme for HE projectiles was 
yellow with markings in black.) 

(Cr NNNM Ep Gray body; markings 
in green; one or two green bands denoting a nonpersistent or 
a persistent gas, respectively. 

Smoke sue sette жаен ce i iaa ba oed КО) Gray body; markings 
in yellow; one yellow band. 

Drill or dummy: (inert)... etie ыннан Unpainted because 
of cadmium-plated and bronze parts. Dummy or drill ammuni- 
tion is normally painted black, marking being in white. See 
TM 9-1900. 
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Figure 146 —Fuze, P.D., M54 


c. Marking. For further identification, the following is marked on 
each round: . 
(1) ON PROJECTILE. 
Weight. zone marking (see step d below). Caliber and type of 
cannon in which fired (in this case “105H”). ` 
Kind of shell filler, as "TNT," “HS GAS,” etc. 
Model of projectile, as "SHELL M1.” 
(2) ON THE FuZE (stamped in the metal). 
Туре and model of fuze. 
Loader's initials. 
Month and year loaded. 
Loader's lot number. 


(3) ON CARTRIDGE САЅЕ. On the base of the cartridge case are sten: 
ciled the ammunition lot number (see step e below), the initials of the 
loader, and the model of the projectile. The caliber and model of the 
cartridge case itself, its lot number and manufacturer's initials and year 


of manufacture are stamped on the base of the case. 


d. Weight Zone Markings. Because it is not practicable to manu- 
facture projectiles within the narrow weight limits required for the de- 
sired accuracy of fire, they are grouped into weight zones so that appro- 
priate ballistic corrections for variations in weight, given in the firing 
tables, may be applied. The weight zone of the projectile is indicated 
thereon by stenciled squares with a prick punch in the center of each. 
'There are one, two or three squares dependent upon the weight of the 
projectile—two squares denoting the normal zone, one the lightest, and 
three the heaviest. The base ejection smoke shell and the high explosive 
antitank shell for this weapon do not have weight zone markings. 


71. AUTHORIZED ROUNDS. 


a. Ammunition authorized for use in the Howitzer, 105-mm, M2 
and M2A], is listed below (see also figs. 142, 143 and 144). Note that 
the nomenclature completely identifies the round as to type and model 
of projectile and fuze, and caliber and model of cannon in which the 
round is fired. 


b. Table I. Authorized Ammunition. 


FOR HOWITZERS, 105-MM, М2 AND M2AI1 
Service Ammunition 


SHELL, semifixed, H. E. A. T., M67, w/FUZE, B. D., M62, 105-mm how, 
M2 and M2A1 (1). 


SHELL, semifixed, gas, persistent, HS, M60, w/FUZE, P. D., M57, 
105-mm how., M2 and M2A1 (2). 

SHELL, semifixed, Н. E, M1, w/FUZE, P. D., M48, 105-mm how., M2 
and M2AI (3). 

SHELL, semifixed, H. E, M1, w/FUZE, P. D., M54, 105-mm how., M2 
and M2AI (4). 

SHELL, semifixed, smoke, HC, B. E., M84, w/FUZE, P. D., M54, 105-mm 
how., M2 and M2AI (5). 

SHELL, semifixed, smoke, Е. S., M60, w/FUZE, P. D., M57, 105-mm 
how., M2 and M2AI (6). 

SHELL, semifixed, smoke, phosphorus, WP, M60, w/FUZE, P.D., M57, 
105-mm how., М2 and M2AI (7). 


Blank Ammunition 


AMMUNITION, blank (2-lb. charge), 105-mm how., M2 and M2A1 
(8). 


Dummy Ammunition 


CARTRIDGE, drill, semifixed, M14, w/FUZE, dummy, M59, 105-mm 
how. М2 and M2AI (9). 

CARTRIDGE, drill, semifixed, M14, w/FUZE, inert, P. О, M54, 
105-mm how., M2 and M2AI (9). 


72. PREPARATION FOR FIRING. 


a. This ammunition, issued as fixed or semifixed complete rounds, 
is prepared for firing as follows: 


(1) After removing the round from its fiber container, withdraw the 
U-shaped packing stop (fig. 147) from the fuze wrench slots in the fuze. 
This stop is used when the round is packed to prevent the fuze from 
touching the end of the fiber container. Serious damage may result if 
this stop is not removed before firing. 


(2) Adjust the propelling charge for the zone to be fired. (An excep- 
tion is SHELL, fixed, H. E. A. T, M67, w/FUZE, B. D., M62, 105-mm 
how., M2 and М2А1, in which the propelling charge cannot be adjusted.) 
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75. PACKING. 


a. Rounds of 105-mm howitzer ammunition are packed in individual, 
moisture-proof, fiber containers (fig. 147), and these containers packed 
in three-round bundles (fig. 148). Two metal ends, of clover-leaf shape, 
and a carriage bolt and thumb nut hold the three fiber containers in the 
form of a bundle. The bundle assembly is packed in a wooden crate. 


b. The present standard fiber container opens at both ends and has 
a fixed support near the middle which separates the projectile from the 
cartridge case. The nose of the projectile is held by the support and ex- 
tends into the cartridge case. The projectile is removed from one end of 
the container and the cartridge case from the other. Older containers 
opened at one end only and contained the round in assembled position. 


c. An older packing of 105-mm howitzer ammunition is in individual 
fiber containers, two containers (two rounds) in a wooden box. 


Figure 147 —Fiber Container M39, Showing Packing Stop and RA PD 49900 
Complete Round Figure 148 —Fiber Container M39, Three Rounds Bundled 


d. While the individual rounds vary somewhat, depending upon type PRO i 
and model, the following data are considered representative for esti- JECTILE RAMMER M2 STAFF 
mating weight and volume requirements: 


Complete round without Weight (Pounds) Volume (Cubic Feet) 
packing material ........................................ 42 
UNCRATED: 


'Three rounds packed in individual fiber 
containers in bundles. ( Volume reduced to 
approximately 7096 when the bundles are 
TOSCO) Эбелек есы uade eae 149 2.01 


SCREW THREADS 


Over-all dimensions of bundle (inches): 
3345 by 10.60 by 9.78 
CRATED: 


Three rounds packed in individual fiber Figure 158 — Rammer M2 
containers in bundles, each bundle (3 
rounds) in a wooden crate .......................- 171 3.24 


RA PD 49908 


Over-all dimensions of crate (inches): 
36413 by 13% by 1144. 


SPARE PARTS AND ACCESSORIES 


96. ACCESSORIES (fig. 157). 


(3) BRusH, Bore, M12. The Bore Brush M12 is used for cleaning the 
bore. It consists of a coiled brush fitted on a male coupler and held se- 
curely by a cap. When needed, the brush is affixed to the two-sectioned 
wooden staff. 


(8) RAMMER M2 (fig. 158). This is a metal cylinder for use in re- 
moving a stuck projectile. It is constructed to permit removing the pro- 
jectile by means of a series of taps instead of steady pressure. When 
using the Rammer M2 all personnel must keep clear of the muzzle. The 
staff must be operated from the rear of the piece by means of a rope 
attached to it. 


(11) STAFF, CLEANING AND RAMMING. This is a two-sectioned 
wooden staff, with brass fittings, to which the bore or the cleaning and 
unloading rammer is attached for use in the bore. It is also used to 
actuate the Rammer M2. 
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Figure 157 —Section Chest with Contents 


GLOSSARY 


Terms defined herein with reference to the 105-mm howitzer. 


Azimuth—'The clockwise angle from north to an object, measured іп a 
horizontal plane. 


Barrel assembly—The assembly of the tube and breech ring. 


Battery—The smallest administrative unit in the field artillery. Also, 
when speaking of an artillery field piece, it means the position of 
the recoiling parts before the piece is fired and to which they return 
when the action of recoil and counterrecoil is completed. 


Bore—The interior of the tube. 


Bore safe—A complete round of ammunition so arranged as to provide 
a positive separation between the detonating elements of the fuze 
and the explosive elements (including the booster charge) of the 
projectile until the projectile has left the bore. 


Bore sighting—Pointing a weapon at a target or aiming point by looking 
through the tube, or through bore sights centered in the tube, for 
the purpose of alining the telescope with the tube. 


Breech mechanism (figs. 7 and 8)— The assembly of the breechblock, 
the mechanism for sliding the breechblock from its left-hand 
(closed) to its right-hand (open) position, the extractor and the 
firing lock. 


Breech ring (fig. 5)—-The rearmost member of the barrel assembly, 
screwed to the tube, which accommodates the breech mechanism. 


Breechblock (fig. 9)—A metal block, supported in a transverse horizon- 
tal recess at the rear of the tube, which may be moved to the right 
to afford access to the bore for loading and returned to its former 
position where it closes the rear end of the tube for firing. 


Caliber—The diameter of the bore, measured from across the lands. 
This dimension is often used as a unit in which to express the length 
of the tube. 


Cam—A part with an edge or surface so inclined or curved as to impart 
motion in more than one direction to a part in relative motion along 
its edge or surface. 


Carriage—The aggregate of those parts which, exclusive of the howitzer 
assembly, make up the complete weapon. 


Clinometer—An instrument used to measure angles of elevation or 
depression. 


Cradle (fig. 20)—-The trough-shaped part of the carriage which moves 
in elevation about the trunnions and upon which the barrel assem- 
bly, sleigh and recoil cylinders slide in recoil and counterrecoil. 


Cradle lock strut (fig. 22) —А member which connects the cradle to the 
support in traveling, thus transmitting some of the weight forward 
of the trunnions to the support and axle, and preventing movement 
of the tipping parts. 


Cross head (fig. 9)—A brass block, attached to the breechblock operat- 
ing lever and riding in a cam groove in the breechblock, which im- 
parts lateral motion to the breechblock when the breechblock 
operating lever is moved. 


Datum point—A point in relation to which the position of another point 
or points may be expressed or determined. 


Declinate—To determine the angular deviation of the compass needle 
of a particular instrument from Y-north (grid north). 


Declination constant—The angular deviation in mils between the com- 
pass needle of a particular instrument in a given locality and Y- 
north. The angle is measured clockwise from Y-north and expressed 

in mils. 


Deflection—The horizontal clockwise angle from the gun target line to 
the gun aiming point line, expressed in mils. 


Drawbar (fig. 34)—The device by which the trails are attached to the 
prime mover. 


Equalizer—A flexible connection between the axle of a split-trail weapon 
and that part of the carriage to which the trails are attached, for the 
purpose of accommodating the four points of support (two wheels 
and two trail spades) to irregularities in the ground. 


Extractor (fig. 9) —The device in the breech mechanism which engages 
the rim of the cartridge case and, when the breech is opened, with- 
draws the case from the powder chamber. 


Firing lock (fig. 11)—-The assembly fitted in a recess in the breechblock 
which, actuated by the pull of the lanyard and operation of the firing 
mechanism, strikes the primer in the base of the cartridge case and 
fires the weapon. 


Firing mechanism—The mechanism, assembled on the right side of the 
cradle, which connects the lanyard and the firing lock when the 
piece is in battery. 


Firing pin holder sleeve—A sleeve around the firing pin holder, which, 
forced forward by the trigger fork, bears against and compresses the 
firing spring. 


Floating piston—A piston or packing moving longitudinally in a cylin- 
der, without positive connection with any other part of the mecha- 
nism, so designed as to separate a liquid at one end from a gas at 
the other. 


Fuze—A mechanical device used with a projectile to explode it at the 
desired point on the trajectory. 


Fuze setter—A device for adjusting the time ring of a time fuze to pro- 
vide the desired time of burning. 


Gib—A removable plate designed to hold other parts in place. 
Grid azimuth—Same as Y-azimuth. 


Interpupillary—The distance between the pupils of the eyes or the cen- 
ters of spectacle lenses. 


Jumper Cable (fig. 40)—The electric cable connecting the weapon and 
prime mover, through which the electric brakes on the carriage are 
controlled from the cab of the prime mover. 


Laying—The process of pointing the gun tube in the desired direction 
and elevation in order to hit the target. 


Leads— The distance between a moving object and a point in front of it 
at which it is necessary to fire if the object is to be hit; that is, the 
lateral movement of an object across the field of view during the 
time of flight of the projectile. 


Leveling plates (figs. 7 and 8)—Seat for the gunner’s quadrant located 
on top of the breech ring. 


Lunette—A ring on the end of the drawbar, which in traveling position 
engages the pintle on the rear of the prime mover. 


Magnetic north—A line of direction from a given point to the magnetic 
pole. The angular deviation of magnetic north from true north is 
different in different places and gradually changes year by year; 
this deviation is known as magnetic deviation. 


Mil—A unit of angular measurement equal to 1/6400 of 360 degrees. 


mm (Millimeter )—0.001 meters. 0.03937 of an inch. 


Oil index (fig. 16)—-The device which indicates when there is less than 
the normal amount of reserve oil in the recoil system. It is located 
in the recuperator cylinder front head. 


Orient—To rotate an instrument until the line of direction between two 
of its points is parallel to the correspondihg direction in nature. 


Orifice—An opening for the passage of liquid. 


Pinion gear—A small gear with teeth on its circumference parallel to its 
axis of rotation, designed to engage teeth of a gear or rack of 
greater radius; the smaller of a pair of gears. 


Pintle—A lug or catch on the rear of a prime mover which accommodates 
the lunette on the weapon. 


Prime mover—A vehicle for towing a weapon or other trailed load. 


Primer—A component of the complete rourid which is crimped in the 
^ base of the cartridge case, and which, when struck by the firing pin, 
detonates and ignites the propelling charge. 


Prismatic compass—A hand compass provided with a triangular glass 
prism so adjusted that the compass can be read while taking the 
sight. 


Quadrant, éunner's—An instrument used to establish or determine the 
angle of elevation or depression of a gun tube with respect to the 
horizontal. 


Quadrant elevation—The angle of elevation, in mils, to be applied to the 
piece by means of the gunner's quadrant, in order to reach the de- 
sired range with the projectile and charge employed. 


Range—Horizontal distance to the target. 


Recoil brake cylinder (figs. 16 and 17)—The oil-filled cylinder, below 
the howitzer barrel, which contains the recoil piston and which is 
connected to the recuperator cylinder by a port near its forward 
end. 


Recoil mechanism—The mechanism, consisting of the recoil brake and 
the recuperator, that cushions the shock created by firing and re- 
turns the recoiling parts to firing position. 


Recuperator cylinder (figs. 16 and 17)—The cylinder mounted in the 
sleigh above the howitzer barrel. It contains the regulator, the 
floating piston and the nitrogen of the recoil system, and is con- 
nected to the recoil cylinder by a port near its forward end. 


Regulator body (fig. 19)—A mechanism in the front portion of the ге- 
cuperator cylinder, which controls the passage of oil in recoil and 
counterrecoil by means of a tapered throttling rod and a set of one- 
way valves. 


Reticle—A system of lines in the focus of an eyepiece. 


Shields (fig. 3)—4An upright steel plate fitted to the top carriage and ex- 
tending above and below and to each side of the barrel, designed 
to protect the gunner and cannoneers from enemy fire coming from 
the front. | 


Sighting—The process of establishing the direction of an instrument or 
weapon by visual reference of some of its parts to the target or to 
another point whose relation to the target is known. 


Site—The difference between the altitude of the piece and that of the 
target. 


Site, angle of—The vertical angle between the horizontal line through 
the piece directed toward the target and the line of site to the tar- 
get, expressed in mils. On this weapon the indication 300 equals 0 
angle of site; 305 equals 5. 


Site, line of—The straight line from the piece to the target. 


Sleigh (fig. 84)—A recoiling member of the carriage which contains the 
barrel assembly and the recoil cylinders and slides within the cradle 
in recoil. 


Slushing—To flow a liquid over a surface either to insure a complete 
coating or to carry away undesirable foreign matter. 


Spades, trail —4A plate at the end of each trail, nearly perpendicular to it, 
which is thrust into the ground by the force of recoil of the first few 
rounds fired, and thereafter prevents the carriage from moving to 
the rear in firing. 


Subcaliber—A weapon of lesser caliber, mounted on one of greater cali- 
ber, employed in practice firing in order to reduce expense or to 
overcome restrictions on range facilities. 


Top carriage (figs. 27, 28, and 29)—That portion of the carriage which 
includes the parts that move in traverse but not in elevation. 


Trail lock (fig. 34)—The device at the rear end of the two trails by 
means of which they may be fastened together for travel. 


Trails (fig. 1)—-The long pieces that extend to the rear of the howitzer, 
stabilizing it in firing position and connecting it to the prime mover 
in traveling position. 


Traversiné—Rotating the top carriage of the weapon in a horizontal 
plane, thus altering the direction of the tube. 


Trigger fork—That part of the firing lock which bears against the firing 
pin holder sleeve and is engaged to the trigger shaft so that rotation 
of the latter part causes the fork to force the sleeve forward and 
compress the firing spring. 


Trigger shaft (fig. 9)—The shaft which passes transversely through the 
breechblock and firing lock, and whose arm is actuated by the firing 
mechanism. Movement of the arm rotates the shaft and thus im- 
parts movement to the trigger fork of the firing lock. 


Trunnion—Either of two opposite pivots supported by bearings to pro- 
vide a means of turning a part suspended between them. 


Worm—A short revolving screw, the threads of which mesh with the 
teeth of a worm wheel. 


Y-azimuth—The horizontal clockwise. angle from Y-north to a given 
object from a given point, expressed in mils. 


Y-(grid) north—A line of direction, approximately north, parallel to the 
ordinate (Y-line) of the standard military grid. Its deviation from 
true north varies in different localities. It is used as the datum for 
determining or expressing the direction ( Y-azimuth) of a line. 


0-3200 line—A line through an instrument intersecting the 0 and 3200 
mil graduations of its horizontal mil scale; that is, the zero line of 
an azimuth-measuring instrument whose scale is graduated consecu- 
tively in a clockwise direction in two semicircles of 3200 mils each. 


HH \- INFORMATIONS IMPORTANTES - / Ë Ë 


Cette documentation est libre de droits car elle a été 'déclassifiée' par l'armée Américaine ainsi que par 
l'armée Francaise. Par contre le fastidieux travail de numérisation, de traitement et d'assemblage appartient 

à TM-WW2, vous ne pouvez donc pas diffuser, sans notre autorisation écrite; cette documentation méme a titre 
gracieux. Veuillez nous contacter pour toutes informations à ce sujet. 4 


Ce document a été nümérisé'à partir d'un manuel original nous appartenant. 


Ce: manuel ne peut UNIQUEMENT étre distribué que sur la boutique Internet WWW.TM-WW2.COM ou sur 
le site de vente aux encheres EBAY® avéc.comme vendeur." TM-WW2". Toutes autres sources de distribution: Q 
sont obligatoirement illégales et relevent du piratage. 


La recherche de documentations, la numérisation, le traitement des images, le montage et la création detin- 
dexes demande un travail colossal, merci dene pas copier ou de diffuser ce manuel. — E 


m 


Pour toutes questions techniques vous pouvez envoyer un mail à ТОТА wap Bop 1 


w j 


L'équipe de TM-WW2 


— F3  -IMPORTANT INFORMATIONS - = 


This documentation is free of rights because it was 'declassified' by the American army as*wellas by the 
French army. On the other hand the boring work of digitalization; treatment and assembly belongs to-TM-WW2, 
you cannot thus diffuse, without our authorization, this document even for free. Please contact us for any 
information on this subject. : 


This document was digitized from an original manual belonging to'us. 


This manual can be distributed ONLY from the Internet shop WWW.TM-WW2.COM or on the web site of и E 
EBAYO with as salesman "TM-WW2". Quite other.sourcés of'sale are necessarily illegal and recover from piracy. 


The research for documentations, the digitalization, the treatment of the Mehes, the editing and the 
creation of index ask for á colossal work; thank you thus not to copy orto diffuse this ebook. 


For any technical questions, you can send an e-mail at support@tm-ww2.com l. , vant | er 


TMWW2 team 


